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Mirr or Image Analysisof Web Ranks of Universiti es:
The South Asian Top 100s

Arup Barman’

Abstract

South Asian B-schoolsincluding Indian institutions are now trying to get noticed in the
virtual world through their websites. Hence the significance of launching institutional
websites through an integration of administration, knowledge repositories and classrooms
cannot be over-emphaszed. This study examines the state of South Asian Top-100
Webometics data to compae the level of concordance (ranking agreements) and mirror
images. The concordance and mirrors images reved the diredion of relationship of
variables and finally induct the innovationalcues to laurch effective institutional websites
in South Ask.

Keywords: Concordance, Cyber Metrics, Innovation, Faallty Developmert, Regach

I ntroduction

Websites are becoming thewindow and consicered as mirror of academic insitutions. It is
the core maketing for academic and intellecual outpus produced by an institution. An
acalemic institution faces difficulties without a well maintaired website. Websites of
institution promates web publication; supportsopen accessinitiatives, electronic accessto
scientific publications and to other acalemic matrias. All theseindicaor s are very
usdul for ranking purposes too as they are not based on numberof visits or page design
but ontheglobal performance and visiility of the universities.

As otherrankings focused only on a few relevant aspects, spedally research results, web
indicators based ranking reflects better the whole picture, as many other activities of
professorsand researchers are shoved by their web presence. The Web covers not only
formal (ejournals, repositories) but also informal scholaly communication. Web
publicaion is chegoer, maintaining the high standards of quality of pea review processes.
It could also reach much larger potential audiences, offering access to scientific
knowledgeto reseachers and institutionslocated in developing countries and also to third
parties (econornic, industrial, poliical or cultural stakeholdes) in theirown community.

There are Webomadrics rankings with larger coverage of contentsand variablesthan other
similar rankings. It reflects researches focused on research results and other indicaors
thosereflect better global quality of scholar and researches of institutions worldwide.
These rankings are intending to mativate both institutions and scholars to have a web
presence that reflect accurately their adivities. This Webometics can be a basis for
innovationof theinstitutionsweb policy, maintenance of web volume, and quality of their
electronic publications through the websites. Webometics ranking correlates well with

" Reader, Jawaharlal School of ManagementStudies, Assm University, Silchar (India)
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quality of education provided and acalemic prestige, but other non-academic variables
ned to betaken into account. The Webo metrics Rank is a comhination of four ranks that
has different weights, viz.

Visibility (External in-links) = 50 Percent Weight
Size (Web Pages) = 20 Percent Weight
Rich Files = 15 Percent Weight
Scholars = 15 Percent Weight

By the Webometic Rankings, World University Ranking, Academic Ranking of World
University etc. are agency based benchmaking tool that supportsn the processof internal
and external innowations.

TheProblems

Webometics Ranks through the seleded weighted dimensionscan create mirror images.

Theimages of each dimensionare reflededin the global, regional, countyés rank of webs
of university or institutions. There can have fourteen possble associations of four
dimensionscan create images on the overal ranksof a website of ingtitution. Thus, the
possble assocationscreate different images on mirror sincethe weight of each is different
and can be controlled by assoc¢ating and disassocéating the individual dimensons by
making groups at time of obsevation. This mirror image (figure) of each group of
assocated dimensionscan be assesed statgticdly since the ranking data are ordinal data.
In the context of Webometrics data all the numeica refl ectionsof all possble dimensions
by pairing the variables may serve as the refledion which can be analyzed in the context
of continental, regional, andcounty Webometic anaysis.

Considring the educational misson of continent Asia in the recent years and also the
ranks of Asian institutions in global education mapits mirror image of various dimension
may becme the good beginning. If the continent Asiad svebometics are observed for
analyzing the contrast of macro images say i South East Asia, South Asian educational
context would help in the benchmarking of higher educdional institutions through cyber
innovations.Thisis relevant at this present juncture for the countyd sttempt to posit them
in an educdiona hub. Though, we know that Indian educaion is strorger thanthe other
countries of South Asia; Singapore is stronger than the other South East Asian countries,
stll the aggregte, mirror images can aways help in innovational, development,
collaboration plan.But, there are hardly suchanaysis bagd on he Webometics cata.

Objectives
1 To examinethe concordance among theranked variables ofwebsacross thecases
(Top-100)of institutions in the Satln of Asia.
1 Toexaminethe stength of assocéation of cyber metric ranked indcaors inthe
context of the topranking institutions inSouth Asia;
1 Tocompae the mirrorimages assoiated ranked variables in thecontext of South
Asian Universities.

Hypotheses
Hos T There are no concordance among theanked variables ofwebs across e&h
group (Top-100) of insitutionsof threecontinental region of Asia.
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Hoo. Thereis no sigiificant associationsdiween the rarked cyber-metric
indicatorsof institutions andheseassociaitons are always posve;

Hos There no differences among thenirror imagecreated bythe assciated
variables in thecontext of South Amn Institutes/Universities.

Methodology

Dataand Data Source Ranking of Web of World Universities -2011was the prime data
souce for this study. From the source three different groups of institutions ranks in
website were downloaded. Total 100 hunded web ranks of the continent Asian were
processedfor analysis for this paper. For each university and institutions the 6 series of
ranked data (Table-1) were sekcted.

Data analysis: For the ranked data the available statsticd, nonparametic tools Kendal
Co-efficient of Concordance for agreement anaysis, Speaman6 sRho for assciated
variable miror image calculation for onefor each groupwere applied.

Results and Discussons

Corcordarces: Kendall sdV is a measure of the agreement of the rankings of variables

aqoss cases (universities or institutions) selected for obsevation and analysis. In the
table-2, the value of Kendallé 8V for Top-100 universities of which thevalue=0 .236 nea
to O indicaing little agreements ranking variables across cases. In al cases the
significance levels (0.000<.05) indicate that at least one of the variables differs from the
otheas in al three groups of institutions thosewere consicered for obervation. Thus,the
hypothesisHo, T there is no concordance among the ranked variables of webs aadosseach
group (Top-100) of institutions of south Asia isastially accepted.

Strength of Assaiations and I mages

Mirror Images of Web Rarks of SouthAsian Universities: Obsrvable disagreement of
ranks of the variable pasits further to examine the assocation of ranked variables among
the €lected groupsof universities ofsouthAsia. Assaiation of ranks of each variablesfor
web ranks for Top-100 universities of South Asian Insitutions were examined the through
the Speamané Rho to examine the mirror images of mutually assocéated variables. This
is nonparametiic correlations table dispays correlation coefficients, significance values,
and numberof cases with nonrmisgng values. In the nonparametric correlations table we
may see information for Kendall's tau-b and/or Speaman's rho. Both Kendall's tau-b and
Speaman'’s rho usethe ranks of the data to cdculate correlation coefficients. Speaman's
rhois a rank-order correlation coefficient which measures assocation at the ordinal level.
The sign of the correlation coefficient (Spermanég Rho of world rank & size=0.722
significant at .000<.05; world rank & visibility of webs=0.584,sig. 0.000<.05; Rich file
& World Rank= 0.768,sig.=0.000<0.05; scholar & world rank = 0.602,sig. 0.006<0.05)
indicatesthe positive diredion of the relationship.This is a nonparametric version of the
Peason correlation based on the ranks of the data rather than the adual values. In the
table-3, values of the correlation coefficient range from -1 to 1. The values of the
correlation coefficients are indicaing the strength, with larger absolutevaluesindicaing
strorger relationships.

The sign of the correlation coefficient (Spearmané Rho of visibility ranks & size ranks
=0. .589 significant at .000<.05; Rich Files ranks & size ranks= 0.599, significant at
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0.006<.05; Scholar& Size Rank=0.155,significant at 0.124>0.05)indicated insignifi cant
posiive images. This is a norparametiic version of the Pearson correlation based on the
ranks of the data rather than the actual values. In the table 3, values of the correlation
coefficient range O to 1. The values of the correlation coefficients are indicaing the
strength, with larger absolute values indicating strorger relationships.In the context of
visibility of rich files and scholars the Spearmand &ho =0.498, significant at 0.006<0.05
indicated relativel y strong posiive images. In the context of assocation between visibility
and scholars Speaman& Rho=-0.019, significant a 0.853>0.05 indicaes insignificant
negative images. Spearmand Rho of rich files and scholar = 0.223,significant at 0.025>
0.05indicated signifi cantly week assocation (weak image creator) in the context of South

Asian Insiitutes.

In the context of Web Ranks of the indicaors of South Asian Insitutes, assocétion
between visibility and scholas Spearmané Rho= -0.019, significant at 0.853>0.05
indicaes insgnifi cant negative images andthe assocation between rich fil es andsclholar =
0.223, significant at 0.025> 0.05 indicated significantly wed& image creator accepts
hypothesis Ho>.  there is no signficant assocations between the ranked cyber-metric
indicatorsand theseassociaito n sarrd maybe relationshipin the regative diredion.

Mirror Images

For compaing the mirror images of assocated indicaors a metrics (Table -5) of
Speamand& Rho prepared from the absolutevalues appeaed in the Table -5. The levels
and strength of mirror images of the Asian and South East Asian, South Asian reveding
minor dis-concordances The assocated variables rich files, visibility, size, world ranks of
webs of institutions of South Asian contexts do not reveds any signifi cant differences in
the level of mirror images. Though, the assocations of variables created week image
becaiseof the procedure of data colledion. There cannot be negative assocétion and thus
any assocation shouldnot create negative image on global rank. In contradiction to logic
of assocétion revealed by the statsticd images of South Asian Insitutes showed (Table-
5) negative images may create lot of questions regarding the scholars and visibility
dimension.Hence, the study has revealed the fact thatin developing web for institution in
South Asia, the ingtitutions neeals to consider the factor of visibility and the scholar
dimensions ofweb development.Images Decomposition and Contsts(Table-5)

Size and World Ranks: Refledion of strang image

Visibility and World Ranks: Reflection of Strong image

Richfiles andWorld Ranks: Refledion of strong image

Scholars andWorld Ranks: Reveding better image in theweb ranks than South
Asia

Visibility and Size: Asian Top-100createdwed image

RichFiles andSize: South East Adan Insitutions ageded stranger image

Web ranks imageof South AsiarTop-100are wed& image in the caseof scholars
size scholars schaoéstic contents pa®d in thewebs; scholars visillity; andrich
files and <holars.

= = =4 = =4 =4 -4

Implications and Conclusion
No doult, the ranked data while it was analyzed by mirror images (Spermané ho)
transfams the micro-data (Ranks of inditutional website) to an aggregate level. 1t may
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confusethe reader as well as policy makers and web developers. But, many atimewe may
confuse by observing the micro-data and micro-level analysis and may forces to beaome
compacent in innovationand credivity and in the compettions. In the case of South Asia,
the ranked data on the web of Indian Insitutes, hence the stuwly is reveding a macro
picture of core leading county in the academic and educaiona fagade. Hence any
possble level of implications of the study would have parallel influence on India and the
othercounty of theregions aswell.

This study may be usdul for B-schools and the individual departments of any university
which aim to stay on run of competion. Present study suggests that southAsian as well as
India Insitution should take care of aspects such as scholas size; scholars scholastic
contentsposkd in the webs; scholars visibility; and rich files to standin the cue of global
acadlemic and knowledge compettions. There is no time to indulge in self-comgacency
in the context of web development if South Asian people want to develop the regon as
educaion hub. Theinstitutions of South Asia as well as Indian B-schods must proceed
by removing the compacency for web developmert. South Asian institute must move
more carefully by disgaying an exhibit-able intellecdual prowess of any institutions and
stock ofintellecual cepital.

[Acknowledgement: This paper is outcomeof UGC supporttowards pursuing pog-
doctoral reseach on HRD Collabaation inIndiaand South East Adan Nations]
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Table 1
Universities/Insitutions Data (All Ranks)
World Ranks
Coninent Ranks
Top 100-Asian Universities Positional Variables
Top 100-South East Adan Universities Size
Top 100-South Asen Universities Visibility
RichFiles
Scholars
Table 2
South Asian Institutions
N 100
Kendall's W (Coefficient of
Concordance) 0.236
Chi-Square 94.496
df 4
Asymp. Sig. .000
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Table 3
Strength of Assaciation Ranked Cyber Metric indicators of South Asian Universities
WORLD | SIZE | VISIBILITY | RICH | SCHOLAR
RANK FILES
WORLD | Spearmarrs| 1.000
RANK Rho
Sig.(2-
tailed)
SIZE | Spearmar¥s 722 1.000
Rho
Sig.(2- .000
tailed)
VISIBILITY | Spearmarss 584 .589 1.000
Rho
Sig.(2- .000 .000
tailed)
RICHFILES| Spearmar¥s .768 .599 498 1.000
Rho
Sig.(2- .000 .000 .000
tailed)
SCHOLAR | Spearmares .602 155 -.019 223 1.000
Rho
Sig.(2- .000 124 .853 .025
tailed)
** Correlation issignificant at the .01dvel (2-tailed).
Table 4
Metrics of Mirror Image
Top-100South Asian Web Ranks of Univer sities
WORLD | SIZE | VISIBILITY | RICH | SCHOLAR
RANK FILES
WORLD | Speamanés | 1.000
RANK Rho
SIZE | Speamané | (0.722) | 1.000
Rho
VISIBILITY | Speamanés | (0.584) 1.000
Rho (0.584)
RICH FILES | Speamanés | (0.768) (0.498) 1.000
Rho (0.768)
SCHOLAR | Speamané | (0.602) (-0.019) (0.223) 1.000
Rho (0.155)

Figures *Asian; [South East Adan]; (South Asan)
Values intheparenthe®s areSpearmary s Rho ofAsianWeb Rarks of indcators
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Metrics of Mirror | mage of Asian Top 100, South East Asian

Table 5

and South Asian Web Ranks of Universities

Assaiated Speamands I nterpretations Acceptance
Variables/ Rho and
Mir ror images Rejection
SIZE & WORLD (0.722) | South Asan Context ginificant and Hos
RANKS strong mirror image Accepted
VISIBILITY & (0.584) | South Asan Context gnificant and Hos
WORLD RANKS relatively strong mirror Image Accepted
RICHFILES & 0.768) South Asen Context Significant and Hos
WORLD RANKS strong mirror Image Accepted
SCHOLAR & (0.602) | (SouthAsiancontext dgnificant and Hos
WORLD RANKS strong mirror Image) Accepted
VISIBILITY & (0.584) | (SouthAsiancontext Significant and Hos
SIZE relatively strong mirror imagg) Accepted
RICH FILES (0.768) (SouthAsiancontext Significant and Hos
&SIZE Strong mirror image) Accepted
SCHOLAR & (0.155) | (SouthAsiancontext Significant and Hos
SIZE wegkest mirror image) Accepted
RICH FILES & (0.498) (SouthAsiancontext dgnificant and Hos
VISIBILITY wegk mirrorimage) Accepted
SCHOLAR & (-0.019) | (SouthAsian context insignificant but Hos
VISIBILITY negative mirror image) Rejected
RICHFILES & (0.223) | (SouthAsian context significant but Hos
SCHOLARS wegk mirror Image) Accepted

Figures *Asian; [South East Adan]; (South Asan)
Values inthe parenthegs areSpearmarr s Rho ofAsianWeb Rarks of indcators
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Prospectsof Clean Technologiesfor Sustaimnable Business
PVijaya

Abstract

In the present global scenario busiressesneal to be compettive. This is all the more

significant in the context of mandaduring sector in the wake of low cost mandacturing
nationslike China,and othas. However one change which has impacted the entire world
is climatechange and consegqient global warming with adverse effeds. Climatechange is
increasingly assuming significance in planning and strategic decision by the governments
and busiressesal over the world. It impads all countries, but is particularly severe in
developing countries. This has led to the redlization of the neal to adopt measures to
mitigate climate change. Manufacturing firms are under the regulatay and consuner
pressues. Clean techndogies have therefore emerged as a soluon towards susainability.

Keywords: Clean Technologies, Sustaiable Business, Entging Nations
AiSustainality is hereto dayor wemayn o t -Nia# Bitzgerald

I ntroduction

Since 1991, thendian econamy is being progressvely liberaized and its integration tothe

global econamy is deeening. Liberalization and globalization have provided

unprecedented opportunty for the growth and expansionof the indudry in genera and the
mandacturing in particular. Indian Industry has to not only face stiff compettion from
free imports but also contnue its efforts to grow its export capability through
compettiveness. There is a continuousneed to benchmak the Indianmanufaduring sector
against the best in the world and enhance competitiveness of the marufacturing sedor.
Ultimagly, it is firms that competein the market and not countries. Therefore, it is
necessry for them to beaome compettive by building abilities to aauire, assmilate,

develop new technologies; reduce production costs; cut downdelivery time; pradice Total

Quality Management; enhance productivity and custamer service. In the increasing global

focus on sugainable busiress pradices it is necessay for the Indian industy to adopt
cabon efficient or clean technologies. Clean technolagies have emerged as a necessary
imperative with the climate changes and the impending dangers to plaret eath. Climate
change is increasingly becoming acentral topic of debate and strategic decision making by
Gowvernments and busnessesall over the world. The warming of the climate system is
unequivoa, as is now evident from obsevations of increases in globa average air and
ocean tenperature, widespread melting of snowand ice, and rising global mean sea level.

It impads all countiies, butis particularly severe for developing countries like India, given
theirvulnerabilities, irdequate means and limited cgpacities toadapt to its effects.

"AssistantProfessor, Department of BusinessManagement, RBVRR Womerts College,
Hyderabad (India) E-mail: vijaya pavuluri@yahoo.com
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The global concerns are represented through the pre-eminent businessvoice going into
COP15, the Communiqué: |J Astrong, effedive and equitable international climate
framework will stimulate the domesticpolicy interventions, bilateral and regonal deds
that are needed as a mater of urgency to deliver on intermediate and long-term reduction
targets and aacelerate constriction of the low-carbon econamy. This will unlock the
potentialof busiressto do what it does best: to invest profitably, to innovate, and make
affordable low-carbon products and services to billions of consuners around the world.
The more ambitious the framework, the more businesswill deliverd The mandacturing
sedor is the major contributor of greenhousegas emissons. The International Energy
Agency estmats that 70% of greenhou®-gas emisson reductions could be adieved
through the diffusion of existing low-carbon and energy-efficient  technologies, aong
with technologies aready in an advanced stae. Thesetechnologies are transferred through
projects, and through products thatare bought and sold, beyond national boundaries and at
a fairly rapid pace Companes transfer technology consently, either within its own
branches in diferent cauntries, orby sellingit to othercompanes qoerating elsewhere.

Cognizant of this ned, the government of India has talen several policy measures towards
combatingclimatechange. The present plan of Government of India conditutesoneof the
strorgest respongses to global climatechange by any developing courtry. India has aready
achieved emisson intensity reduction by 17.6% between 1990 and 2005. Going forward,
given the recent successes of Indianindusty in energy efficiency, renewable energy and
green buildings and enhanced commitmentto address climate change issues, the 20-25%
emisgon intensity reduction goals, set out by the Indian Government, should be
adievable. As India redwces emisson intensity of its econamny by 20-25% by 2020,
numeousinvesment opportunitiesare likely to emerge in the key sedors. These include
(&) Industral energy efficiency: An investrrent opportunty of Rs 82575 million exist in
industrial energy efficiency leading to annua saving potential of Rs 37510 million (b)
Renewable energy: 20000 MW target of solar energy cgpadty by 2022 and pipeline of
other renewable energy projects such as biomass, wind and small hydro present huge
investrent opportunty in the sector in coming yeas (c) Green Buildings: Onebillion sq
ft. of green buildings is being targeted to be set-up in India by the year 2012, leading to
significant investnent requirement in the sedor and (d) Cleaner Conventional Energy
Tednologies: Indian Government has set a target of having up to 50% of new thermal
power generation capadty based on clean coal technolagies. The investment requirement
in clean conventional energy technologies is relatively higher, at present. In this scenario
of a proadive and environmental friendy policy framework the Indian industry must
adopt clean and sugainable technologies to med the globa chalenges and adieve
efficiency and compettiveness.

Climate Changeas aBusiness Issue

Climatechange is increasingly being seen as a strategic issue, and leading companes are
taking adion now to mitigate the risks and take advantage of the oppatunities arising
from it to ensurea postion for themslves in the emerging low-carbon global ecnamy.
The risk that climate change posesto any individual busiress varies, but nealy every
compay will face somepressues. The busiressrisksfrom climatechangeinclude:

Regulatory risk: Companes with significant GHG emissons or energy intensive
operationsface risksfrom new stag, national and international regulations limiting carbon
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emisgonsand imposinga cost on the same. While few countiies already have manditory
climatechange legislation in place, momentum for similar legislationsin many countries
is growing. California and ten Northeastan statesin the US have alrealy taken regulatay
adion to ensureemisson  reductions. Japan, China and othes have insituted GHG
emission reduction targets, fuel emisson standrds and renewable energy mardates.
Meanwhile, the entire EU is pushingto reduce GHG emissons under an ambitious cap
and trade carbon emissons trading programnme arealy vaued at over US $30 billion a
yea. All major companies including oil producers, banks and automakers will be
impaded by thefast-spreading regulations.

Physical risk: Busineses are at risk from the physical impads of climate change,
including the incressed intensity and frequency of severe weaher events such as
prolonged droughts, floods, stormsand sea level rise. Climate change may worsen dry
seasonsand droughts, as well as weden water retentionin the variable monsoonperiods.
This can have alarming impads consicering the fad that 65% of the Indian agriculture is
rain-fed, and onesixth of the county is already drought-prone. Moreover, floodsaffect an
area of around7.5 million hectares per year. With climatechangeimpads beaming more
pronourced, an increasingly urbanized popuation may become vulnerable to new flood
risks.

Reputaional and competitive risk: Tightly linked to the regulatay risk in the global and
domesticmarket places, climaterisk preparedness will be a key driver in a compaiy6 s
ability to compée. Genera Electric, for example, sees huge growth opportunitiesfrom its
many new climatefriendly product lines, such as wind turbines, high efficiency gas
turbines, IGCC power plants and hybrid diesel-electric locomdives. India is already a
produwction hub of small fud efficient cars and its potential has incressed as most
European and American auto mandacturers realize the compettive risk arising out of
smalker cars.

Litigation Risk: Companés in carbon-intensive industriessuch as oil and gas, electric
utilities, and automobile mandacturing are already starting to face litigation concerning
EU, are impacted by stringent emisson noms applicable in the European market.
Similarly, cement marufacturers are now fadng the litigation risk for high emissons
during the produwction phase. The potential liability is immenseshould the courts find
companes guilty in such cases. Even if someof the lawsuits are unsiccessful, the costsof
litigation and the damage to reputation incurred by some companies could have been
detrimentl. Clean technologies therefore have emerged as a necessay imperative in
busiressorganizationsand in paticularthe manufaduring industy.

Clean Tedchnology

Trends: In 2008, clean technology venture invegmentsin North America Europe, China
and India totaled a record $8.4 billion. The preliminary 2008 total represents the seventh
conseutive year growth in ventureinvesting, widely recognized as a leading indicator of
overdl investment patterns. China is seen as a major growth maket for cleantech
investrrents currently, with a focus on renewable energy technologies. Annual Cleantech
Investment in Narth America, Europe, Isragl, China, & Indiais given in Exhibit 1.
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Definition: Clean technology includes the renewable energy (wind power, solar power,
biomass, hydropower, biofuels), information technology, green transpatation, electric
mators, green chemistry, lighting, and many other appliances that are now more energy
efficient. It is a means to creae dectricity and fuels with a smaller environmental
footprint. And it is the neal to make green buildings both more energy efficient and
environmentally benign. While there is no stardard definition of "clean technolagy,” it has
been described by Clean Edge, a clean-tech research firm, as "a diverse range of products,
services, and processesthat harness renewable materials and energy sources, dramatically
reduce the useof natural resources, and cut or eliminate emissons and wastes."It notes
that "Clean tedhnologies are compettive with, if not supeior to, their conventional
countegparts. Many aso offer significant additional benefits, notaby their ability to
improvethe lives ofthosein both dewlopedand developing countries’

Adopting Clean Tednologies: Adopting clean technologies or going green is the
voluntary pursuit of any activity that encompasses concern for energy efficiency,
environmental maregement, water maregement, waste maragement and recycling. Green
pradices ultimately lead to sugainable development and equitable growth. Today public
and private sedors are seeking ways to reduce environmeital and human hedth risks
posed by climate change, natura resaurce depletion and toxic contamination to
environmeit. Being clean/green is no longer a costof doing busimessesijt is a catalyst for
consnt innovation,new market products and services. Some of the Activities which can
beundertaken by thefirms ae:

91 Design andimplementation of Environmental Management System (EMYS) as per
1SO
Implementng 14001
Design and implementation of Occupational Hedth and Sdety Management
Systemas
Implementng OHSAS 18001
Internal auditorand Lead auditor on ISO 14001and OHSAS 18001
A Clean Development Mechanism (CDM)
Green audits / ckeaner production audits
Environmental projects -cleaner production projects in  partnership with
international agencies
Safety audits as pr 1S-14489: 1998
Web-based wastematerial exchange
Waste nmanagement studies
Hazardouswaste management

= =4 -8 -4 -2 = =

= =4 =4 -4

Energy Efficiency and Sustainable Growth

Energy costbeing a mgor componentof production cost, excdlence in energy efficiency

ensukes a healthy bottom line through the mostproductive consumpiton of energy. Energy
efficiency also enables resource conservation bringing down the nead for more resouces.
It aso leads to reduced Green HouseGas (GHG) emissons,lessr pollution levels and a
hedthier environment. This necesstates increased usage of natura resources, such as,
coal, oil, energy, electricity & water. Byproduct of this enlarged resaurce usageis greder
air emissons,waste generation and wastewater discharge, thusmaking the earth spin out
of itselogical balance Achievementof higher growth rate with optimal useof resources
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and adoping better management practices to redwe the emissons & discharges is the
neel of the hour. Towards redlizing this objective, Cll has initiated a new programme
tittled Mission on Sustairable Growth (MSG). Being cognizant of the need of sugainade
growth and dwindling natural cepital, firms need to attain the following Ten -Natural
Capita Commandments:
1. Reduce speific consumption of energy and water by 2-6%* every year over next
tenyears
2. Reduce spedfic generation of waste and reduce the quantum of waste going to
landfills by 26%* every yea over rext ten years
3. Increase useof renewables,including renewable energy by 2-10%* every yea in
place of Non-renewables over next ten years
4. Reduce speific greenhousegas emissons and other process emissons by 2-6%*
every year over next ten years and explore oppatunities through Clan
Development Mechanism (CDM) & other Carbon Exchange Programs
5. Increaseuse of recyclables and enhance recyclahility of resouces embedied in the
product by 2-10%* every year over rext ten years
6. Increasethe share of harvestedrain water in the overal annual use of water by 2-
10%* every year over next ten years
7. Incorporate life cycle assessmentriteria for evaluating new and aternative
technologies & products
Strive to adoptgreen puchasepolicy and incorporate latestclean technologies
Take lead in promaing and mareging product stevardship program, by forging
partnerships with busiressesand communities
10. Reduce depletion of natural capital which is directly attributable to companyé s
adivities, products and services by 2-10%* every year over next ten years. We
also commit to demonrstrate attainment of thesecommandmentsin our pursuit to
cetificationssuchas ISO 9001, ISO 14001, OHSAS 18001, SA 8000, Green
Buildings, Eco Labels and the like.

©

Clean technologies in Indian Companies

Many Indian companes are adoping technologies, pradices and approahes thatwill help
build a carbon consteined econamy. Many have been adoping carbon mitigation adions
to reduce thar cost and gain reputationand also a compettive edge. Companiesin India
have presently sought strategic benefits from voluntary GHG reductions through
operational improvement, anticipating and influencing climate change regulations,
aaessng new sources of capital, improving risk maragement, elevating corporate
reputation, identifying new maket oppatunities, and enhancing human resouce
maraegement. The Indian private sedor is increasingly working in tandem with the global
markets becauseof its clienteleand the technologicd processes usedin production cycles.
Improving the efficiency of the suppy chain of oned sompany is no longera regulatary
risk but an informed and strategic tool to be deployed for improving profit margins and
public image. Some ofthe clean technologies in thelndian industy are:

Confedtration of Indian Industries: Indiats biggestbusiress assocétions have taken the
lead in engaging with the Indianindusty on climate change issues. One of Indiads apex
industy associaitons, Confederation of Indian Industy (Cl1), has establised the CII-ITC
Centre of Excdlence for Sustaireble Development and the ClI-Sohrabji Godg Green
BusinesCentre in order to engage with the industy on sugainable developmentissues.
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These institutions together with the energy policy division of the CII have undertaken
severd initiatives, including an indigenousstandrd for green buildings, the Cll Codefor
Ecologicaly Sustairable BusinessGrowth (as of March 2009, 220 industrial units have
voluntarily committed to take up the code), promoting international cooperation and
building linkages for bringing green technologiesto India, etc.

Power Efficiency at NTPC: Indiats single largest eectricity utility company, NTPC,
establishedhe Centre for Power Efficiency and Environmental Protedion (Cen PEEP)in
collaboration with USAID with a mandite to reduce GHG emissonsper unit of eectricity
generated by improvingtheoverall performance of coal-fired pover plants.

Plantaion at ITC: ITC, one of Indias foremost private sedor companes, and
disseminating knowledge about improved technolagies Committee that looks and
pradices. has a Carbon after compayy strategies to reduce its climate footprint. By
greening 80,000 hedares of land through total farm and socel forestry planttions, ITC
has sequestered more carbon dioxide thanwhat it emits. In 2008, the company drew
24.1%o0f its erergy requirements fom renewable sources prodiced internally.

EmissionControl at Larsen and Toubro: Larsen and Toulro (L&T) in India has aso
undertaken severa initiatives to reduce its GHG emissons. The compaly meets nealy 8%
of its electricity requirement through the use of renewable energy saurces. L& T uses
technology to deliver products that congrve energy and are less esouce intensie.

Initiatives at Wipro: Wipro has launched 23In the green building sdor, Cll has fadlitated
certifi cation of several LEED Platinum rated buildings, which are now being built acoss
India.

Green buildings: K Raheja (a red-estae developer) has proposed all his future projects to
be LEED certified. MNCs like HSBC, ABN AMRO, Wal Mart, Microsdt, Gillette and
Carrefour are also opting for green compexes in India. Of the 22 LEED-ratedbuildings in
India, 5 are platinum rated. Over 218 LEED green building projects in the county are
underway, amourting to more than 130 million squae feda of space and representing
constriction that is significantly lessresource intensive thantraditional constriction. The
Indian Green Building Courcil has set the goal of adhieving 1 billion square feet of green
building space by 2012. Indianindusty has also achieved remakable progressin energy
efficiency and renewable energy. Average energy intensity in key sectors suchas cement
and iron and steel has been dedining consistenlty. In August 2009, Indiaés Prime Minister
unveiled an energy efficiency trading systemdesigned to save 5% of the countyé energy
consumppion, and 100 million tonnesof carbon dioxide annuelly by 2015. The initiative,
which is expeded to cover around 700 instalations, is to be underpinned by a market in
tradable energy efficiency certifi cates.

SmartGrid Technologes: Smart Grid technolagies are at last becoming a redlity in India.
Smat grid systemsallow electricity custaners to lower their carbon footprints without
having to compromisewith their lifestyle or habits, and also create an extremdy profitable
busness opprtunity for electric utilities and distribution conamies.
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Renewable Energy Technologies

Indiais in a posiion to play a major role in large-scde commercialization of renewable
energy technologies and can offer technology transfer to other developing countries and
supportthemin building cgpacity. The county has already achieved installation of over
10,000MW of renewable energy-based cgpadty, and standsfourth worldwide in terms of
wind power installed cgpadty. It is notablethat more than95% of the total investrents in
renewable energy in India have come from the private sedor. Suzlon, an Indian owned
compay, has mareged to blend strategies creatively to leapfrog innovation to enter new
tedhnology markets. Operating in 20 countries, Suzlon is ranked as the fifth leading wind
turbine suppler in the world, with over 10.5% of the global market share in 2007. The
approval of the National Solar Mission has given huge impetus to the solar cdl
manuacturing companes in the country. Tata BP Solar and Moser Baa India have the
taken thelead in this sctor. In Septemher 2009,MoserBaer Indiawon the contrad for the
one MW project by Mahagenco, a power generation company owned by the government
of Mahaashtra.

Carbon Efficient Tedhnologies

Efforts to mitigate climate change and global warming offer new opportunities for the
Indianindusty and busness to leapfrog the energy and resource intensive development
processbeing witnesed by the developedworld. It is clear thatenvironmentally conscious
investrrent dedsions can alow the county to enter into an era of cabon efficient
advanced technologies. Entrepreneurs adoping environment friendy measures in their
business ventures can now look forward to additional support from investors while
contribuing to consevation efforts. Investment up to US $100 million will be raised for
various small and medum green enterprises (SMESs) in the county by 2012 under the
New Ventures Ind i sth@melaunched by the US-based World Resources Insftute as part
of aUSAID programme.

Some of the key oppatunities specific to the green initiatives in the last couple of years,
most of which have resulted in significant savings for the company; for example, all the
CFLs in the Bangalore campusof Wipro were replaced with LED lights resulting in 75%
saving in electricity consumpiton. energy sector include the Clean Development
Mechanism, diversification into renewable energy and GHG ac@uning, which serves as a
driver for developmentof new products and services thatmitigate GHG emisson from the
value chain. ONGC is the leading central PSUJ in developing CDM projects in India. The
company has 4 registered CDM projects with potential reduction of 119,655 tonnesof
cabon dioxide equivalent emissons annually; it is developing 13 more potential CDM
projects.

Energy Efficiency in the Automabile Sedor

For the automobile industry, the most prominent commercial opportunities exist in the
form of energy efficient vehicles, cleaner fudls, green transport and mass rapid transit
soluions. The Reva Electric Car Company in Bangalore is currently the worl d I&ading
electric ca mandacturing corporation. REVA offers not just efficient design, but efficient
production as well. REVAG new low carbon asembly plantin Bangalore is being built as
per the LEED guidelines, harvesting rainwater, using solaenergy for heaing and lighting,
and makingthe mostuseof natural light and ventilation. Thefirst chargein every REVA
ca is madeusingsolar electricity. A battery Usecond lifed programme further increases

18



Review of Management, Vol. 1, No. 2 April-June 2011

efficiency and reduces waste. DLF, a major real estatedeveloper, is coming up with the
first-ever private metro project in India. There is a big thruston commissioning energy
efficient busesrunningon clean fuels in New Delhi prior to the Commonwedth Games in

2010. This has emerged as a prominent bushess oppatunity for Indian automobile
mandacturers. For instance, according to Tata Motors,& with climatechange, there is an
increase in denmand offuel efficient vehrles dueto theirlow GHG emisgons.

Green Products

Climatechangeis creating a demand for outptts from the matria sedor which can serve
as green aternatives to carbon and energy intensve resouces and products. Talking about
Saint Gohain, a large part of their products repesent a solution for climate change.
Around 30% of Saint-Gobai n éet sdes and 40% of its operating profit derive from
energy saving soluions. Subsential investnent is aso being poured into product
development to improve the resilience of material goodsto climate change wea and tear.
In the constuction and engineering sedors there is a rising demandfor buildings that are
compliant with ECBC/LEED guidelines, which in turn creates a demand for companes
that are adequately equipped with the knowledge, skills and abilities required to deliver
thesesoluions. Indianand global companes with a portfolio of products designed to curb
emisgons and energy intensive practices, are alrealy accouning for sizeeble profits
assocated with theseopportunities. Technology soluion providers are faced with the
oppatunity of developing innovative soluions to help sodety adapt to climate change.
For example, Jain Irrigation Systems the world leaders in irrigation systems, has recently
bagged an Rs 77.8 crore worth of World Bank order to supgy and service drip and
sprinklerirrigation systemsin 25 si-basinsin Tamil Nadu.

Spedal Caseof Micro, Small and Medium Enterprises

In India, with millions of informal micro, small and mediumscde enterprises,industrial

emlogy concepts can also be applied to identify oppatunities for reducing total material

consumpiton and dispasal. In the town of Tirupur, Tamil Nadu, a 1996 study highlighted
that while no small textile producer usedmuch of resources in aggregate, but more than

4000individual smal-scde units consuned 90,000Kkiloliters of water and 1,200 tons of
firewood every day xiii. By identifying how raw materials, energy and water were
consuned in various stages in the textile processng suppgy chain, the researchers
pinpanted oppatunities for improving resource recycling and efficiencies. A local

entrepreneur then developed an innovaive means to recycle wastewvater using waste heat
from the dying process, thussimultaneoudy reducing the energy requirements, GHG
emissions and conserving wastewater 1 a truly systemicsoluion thatwas implementedin

many dyeing units. Another soluion was offered to replace firewood with textile wastes
that would give a doulde advantage of leaving forest cover intad as well as lowering
emissons

Theapproah assocated with industrialecology commandsattention to an examination of
al possble resaurce problemsa company might face and not just a single issue within its
walls. Indeed, in expanding boundxries to neaby companes as in Nanjangud and across
the product life-cycle as in the sted sector, industrial ecology expands the solution for
Indian compares to tackle climatechange. By collaborating with othe's to reduce waste
and greenhousegases as well The Ministry and the Centra Pollution Control Board
(CPCB) has released a study that for the first time cdculates a Compehensive
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Environmengl Pollution Index (CEPI) for 88 key industrialclusters inIndia, using aseries
of objedive criteria. The CEPI is a rational number to characterise the environmental
guality at a given location following the algorithm of sourcce pathway and receptor. The
indexcaptures the various helth dimensions ofenvironment includingair, water and land.

Conclusion

As climatechange poses direct thred to busiresses, itis making its dace as a lusinesgisk
in the boardrooms and then transfaming itself into an oppatunity. The stress is on
thinking out-of-the box and switching over to a low-carbon operation. Companies that
marege and mitigate their exposure to climate change risks while seeking new
oppatunities for profit will generate compettive advantage rivals in a carbon constained
future. Where there is risk, however, there is also an oppatunity, and companes are
increasingly seeing grea busiress prospds in addressng climatechange.
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Exhibit 1

Yea Investment ($mil)
2001 506.8

2002 883.2

2003 1,258.6
2004 1,398.3
2005 2,077.5
2006 4,520.2
2007 6,087.2
2008* 8,414.3
*2008 data preliminary
Source: Cleantech Group
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Applying Six Sigma in Software Companies
for Process mprovement

Neeraj Ku mari’

Abstract

Six Sigma approad is a structured quantitative methodwhich was invented by Motorola
in 1986 for improving the product quality. Itsam isto enhance organizatio n 6 s
performance by using statigical anaytic tedniques. After two decades of suaessful
implementation in  manufacturing, Six Sigma is approved as an effedive
methodolgy for improvingquality. The study aims to showthe suaessful application of
Six Sigmain software companes for processimprovement. The paper concludesthat Six
Sigma can bring large benefits for software companes too. Furthermore, software
companes like Ericsson, Tata Consutarcy Service etc. have drealy stated to
implement Six Sigma approach. However, thee are still some problems and
misconceptionsexisted aboutthe applicability of Six Sigma in softvare companes.

Keywords: Six Sigma, Softvare Companes, Processimprovement

I ntroduction
Six Sigma is a structured quantitative method which is originally invened for
reducing defeds in mandacturing by Motorola in 1986. Its aim is using statgticd
anaytic techniques to enhancing organization s performances, and to improving
guality. Since Six Sigma has evolved over thelast two decales, its definition is
extenced to three levels:

1 Metric

1 Methodolay

f  Managementsystem

Six Sigma approach satisfies all the three levels at the same time. Thoselevels are
discussd in thefollowing sections:

Review of Lit erature

Six Sigmastrivesfor Total Custaner Satisfadionin services (Erwin, 2000). As illustrated

by Behara et a (19%, pl2) custaner satisfaction is a multistage process where levels of
satisfadion are multiplied as different facets of the service are exposedto the custamer.
Thesefacds cover a broad range from ethica practices of the busiressto timdy resporse

to knowledgably st&f etc. So for instance no matter how fresh and tastya McDonal d 0 s
burger is, for a custaner who has mora issues with the low wages of their employees,
fulfillment will never be attained. The key notion is that different custaners have
different patterns ofexpedations forthe compmentsinvolvedand so, is ifpossble to lave
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zero custamer defedion? Not everyonelikes the same things and thinks in the same way
and thus the &vice provider mustfocus on theslements tlat will pleasethe ngjority only.
Six Sigmais undeniably morecompicated to apply in someservice situation thanthosein
mandacturing. Even where a process and goa exists somemay argue that the setting of
the speification limits can be somevhat a suljedive issue and sometimes organizations
spend time and morey adding a spedfication value where one is not appragoriate
(Breyfogle et al, 2001, p196. This may be overcome by implementing a measurement
systemsanalysis (MSA), however it must be noted that due to such issues, in services
primary tasks may take longer than anticipated due to determining the apprapriate
measurementsystems(Breyfogle et al, 2001, 496).

Theextentof six sigmauseand thusdifficulty is dependent on company objectives. The
methodolgy can be usedto lring quick financial savings early on by tacking what
Breyfogle coinsthe obvious | danging fr u probtemsin an organization. By contrast
it can also serve as a model for organizational culture  whereby everyoneat all levels has
a passon for continuous improvement with the ultimate aim of acdieving virtua
perfectio n(Basu& Wright, 2003, p3)

The unbelievable results achieved by the pioneas of the Six Sigma maragement
methodolgy and implementtion were not realized overnight. Corcerted efforts of by the
entire agankation and unwavering suprt by top managementover along period of time
are what it takes to see results. The employees of an organization, through specialized Six
Sigma training, play key roles through 6 sigma implementation. The key players in 6
sigma implementation not only neal specialized Six Sigma training, they also neal a
different mindsetand dedication tothe process(Tony Jacowsk)

Despite its scientific approach towards quality improvement, there are criticisms against
Six Sigma. The mostvocal oneis the viewpoint that there is nothing new about Six Sigma
as it imitates aready existing and proven techniques. To a certain extent, this argument
has somecredibility. But proporents of Six Sigmabelieve thatas long as 6 sigmaacdieves
more predictable results with far lower effort, there is no harm in acceting and
implementing it. Criticisms notwithstandiig, what Six Sigma does is apply concerted
efforts at utiizing existing techniques with nevepproades. (Tom Smith)

Toolsand Tedhniquesin Six Sigma

Chedk Shed: The chedk sheet is usedto colled data of the desired characteristics of a
processthat shouldbe improwed. If the collected data is incorrect, mostefficient methods
will resultin a fallure. In Six Sigma methodola@y it is usedin the measurephase. The
chedk shet is represented in atabuar form. The ched sheet shouldbe simple and aligned
with the characteristics that are to bemeasured.

Histogram:Histogram is usedin Six Sigmain the analyze phase. It is usedto learn about
the distribution of the data colleded in the measure phase. Often we have hugedata and
ead observation cannotberepresented in figure. With the help of histogram the collected
data is divided into different classes or intervals. The area of each redangle in the
histogram is proportionalto the number of obsevations within ead interva or class.
So if we sumthe areas of all rectanglesit is equal to total numberof obsevations. When
applying a histogram there shouldbe at least 50 readings to get a good understandable
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shapeof distribution. The numberof intervals or classes shouldbe between 6 and 12. To
get the intervals it is good to takethe difference of highestand lowest value in the data.
If there are too many or too lessdata valuesor intervals thenthe histogram will be of a flat
or pe&ked shag.

Pareto Chart: There are several quality problems to be addressedin a project. Often the
problemsare solvedone by one. The Pareto chart helps in deciding the order of problems
in which they shouldbe solved.Pareto chart is related to the 80/20 rule found in busiress
eoonomics. The 80% of problemsare because of 20% of causes.In the Sx Sigma
methodolgy Pareto chart has two main functions. Firstly in the define phaseit helps
in the selection of the apprgoriate problem. Sewmndy in anayzes phase it helps in
identifying thefew causes that ead to many problems.

Causeand Effect Diagram: Once we have a quality problem its causesmust be found.
Cause and effect Diagram helps to find out al the possble causes of an effed
(problem). It is the first stepin solving a quality problem, by listing all the possble
causes.In Six Sigmait is usedin the define phase and analyze phase. The reason that
Cause and Effect Diagram is aso cdled Fishbone Diagram is that it looks like a
skekton of afish. The main poblem is the &a of the fish, themain causes ae Ribs and
thedetailed causes ae the small bores.

Stratification: It is usedto dividethe colleded data into sulgroups. Thesesulgroupshelp
in finding thespecial causeof variationin thedata. It providesan easy way to analyze the
data from different souces in a process. It is used very lessas compare to other quality
tods but it is beneficial. In the Six Sigma methodology it is usedin the improve phase.
Thecolleded data is usually stratified in the following groups: machines, matria,
supplies, shifts, ageand so on. Uswdly stratificaion is done in two areas but if
the dita is brge than furtherstratification isalso posgole.

Scatter plot: It is usedto define the relationshipbetween two factors. Its mainfunctionis
to identify the correlation pattern. The correlation pattern helps in understanding the
relationship between two factors. In Six Sigma methodola@y it is used in the improve
phase. Once you know the relationshipbetween the factors thenthe input factor values are
set in away sothatthe processin improved. While constricting the Scater plot the input
variable is placed on the x-axis and the outputvariable is placed on the y-axis. Now the
values of the variables are plotted and the scattered points appear on the figure. These
points provide the understanding of the variables and the processcan beimprowed. Often
there are many variables affecting the process, in this situation a series of scdter plots
should bedrawn.

Control chart: It is aso known as Statigica Process Control (SFC). In Six Sigma
methodolgy it is used in analysis, improve and control phase. In anayze phase Control
chart is helpful to identify that the process is predictable or not. In improve phase it
identifies the special cause of variation. And in control phase it verifies that the
process performance is improved. It showsgraphically the outpus from the process in
different time intervals. There are two main puposes ofControlchart. Firstis thecreation
of a processwith a stablevariation. The second s to detectthe change in the processi.e.
ateration inmean value or disgersion.
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Speadal Tools

Theothermethodsare seldom used, butstll very helpful. They are:

Project Management Methods: The project management skills can significantly help
the Six Sigma improvement projects, suchas project plannng, projed charter,
scheduling, communication, HR maagement,and projed management tods.

Failure, Effect and Mode Analysis (FEMA): The mainwork of FEMA s to assess
risks and put efforts on controlling and minimizing risks. Before you work with

thoserisks and identify their causesand effeds, usingflow chart to prioritize themin the

timedy sequenceis a nce choice.

Staleholders Analysis: Identifying the people who have a st&ke onthe Six Sigma
process improvement project. Those people will diredly or indirectly influence the
projects or results. Theones whoare not stisfied will insistto changes.

Process Documentation: Effective, clear, comprehensive processdocumentationis very
helpful for the Six Sigma projeds, such as process maps, task instructions,
measulres, dc.

Analysis of Variance (ANOVA): It is a colledion of statsticd models which
analyzes the variations presented in the project. It is usedto assessthe differences
between groups of dita.

Correlation and Regressia: These todls assesshe relationships (presence, strength and
nature) anongvariablesin process.

Design of Experiments (DOE): It is used to assessthe performarce of a process.
Generdly, it tests two or more characteristics under the different condiions. By
compaing, the causes of a problem will be identified. It also can be used to optimize
results.

Acceptance and Motivation of Six Sigma in Software Companies

Binder - ¥iew Binder has pointed out three main difficulties. Based on the three
difficulties, Binder claimed that Six Sigma is not applicable in software companes. The
three difficulties are:

Processes Software processesare fuzzy as compae to the mandaduring processes. So
theapplicaion of Six Sigma is easily establshed and documerted in mandacturing,
notin software.

Characteristicss There are difficulties in meaningful measuements of software
characteristics. Software cannot be measured as weight, didance, width, etc. Total
numberof faults cannotbe measured in sdtware.

Unigueness Manufaduring products are generaly mass produced but software products
are one-off. Binders view is doubtable because only on the basis of three
differences, he denied the applicability of Six Sigma in software. In order to identify
the real situation, we nead a comprehensive understanding about the differences
between manufacturing and software.

Two Miscorceptions Deburked by Tayntor: Managers cannot deny the importance of
reducing defects, increasing custaner satisfaction and operating more efficienty. Many
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software companes are now adoping Six Sigma. Claimed by Tayntor, there are two
misconceptions assocated with Six Sigma in software companies. Thefirstis that, Six
Sigma is a statsticd analysis, so it is applicable for mandacturing and engineering
processesand it has very little or no relevance to software. The second is that Six
Sigma cannot be adopied in just a few areas of the company. It shouldbe applied to the
entire company. Both thesemisconceptions shold bedebunked.

Why Softwar e Companies ChooseSix Sigma Approach?

After the above discusson onemay askif Six Sigma make sense in software

companes. The answer is yes, Six Sigmais good for software companies espeially for
thefollowing situations.

Legal Responsbilityi Six Sigma approech helps to fulfill the legal responsbility.
Now-a-days if something goes wrong people go to the lawyers according to Human Rights
Act. Up to now disasers are not blamed on software s but software s can cause
huge disastes. Software has many identicd copies.Thesecopiesare installed in different
companes. If there is somedefect in the software thenall thecompanesare at grea risk
of failure. Even the most powerful compaiies like Microsdt are fearful to such
failures.

Mission Critical Systemsi Now a day s softwares are developing for misson
critical systems. The failure of a misgon criticd resuls in a grea loss to sockty.
Here comes Six Sigma which means 3.4 defeds per million oppatunities, it can
prevent the software from failing. In 1988, American Airlin es lost 59 million dollars in
ticket sales. The problem was thediscount ticket was mistalenly blocked in the

ticket reservation system. As a result travelers moved to their compeditors. These
wegknesses can be removed by Applying Six Sigma which providesnea defect free
performance

Compkx Systemsi The application of Six Sigma is very effective in case of
compex systems.For example there a compex system with like 12000 modues if al the
parts are designed according to Six Sigma than there is a higher probability of
getting a defect free system.

Sotware Company Software companes have abad reputation of buggy and late.
Today software size is very large like more than thousands of lines. It has more
probability of having many defects. In this situation Six Sigma can help usto get a
nea defect free product.

Accoording to a surwy conducted in software companes, the following results were
found. Most sdtware companes have competed five to ten Six Sigma projects
and their bottom-line saving per project is over £100kon average. In most companes
the Six Sigmalevel variesfrom 2.54 to 4 Sigma. The following criteria were used
by most compnies insurvey to find thesucessof Six Sigma.

1 Impact on bdtom-line
Reduction of defect rate.
Reduction in cost of pooquality.
Improvement in a pocess.

1
1
1
1 Reduction in custorar compaints
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Objectives ofthe Current Study
The main am of this paer is to provide steps for software companies inerestedin
implementing Six Sigma for processimprovement. Precisdy the study has following
broad objectives:

1 Disausstheacceptarce of Six Sigma in softvare companes.

1 Screen outthesuitableSix Sigma toolsand techniques for software companies.

Research M ethodology

A mixed methodolgy has been usedwhich include both qualitative and quantitative
research. In the qualitative research methoddogy part, a detailed and comprehensive
literature study have been carried out. The literature study consistsof articles, books,
web magrias, discusson forms and othes. In the quantitative research methodolgy part,
interviews have been conducted.

Analysisand Findings
In this sction wepresent the experiences at Ericson and Motaola.

Six Sigma at Ericsson

Ericssonis a worldwide provider of telecommunicationsequipment and related services to
both mohle and fixed network operators. In Ericsson, there is a special department
which is responsgble for direding Six Sigmaprojects. Two kinds of charaders are
involved in this department i Black Belts and Green Belts. Both of themare full-time
work. And also in middle maragement, 80% of maregers have taken Six Sigma courses,
40% of them have got the Green Belt certifi cation. Companyés aim is to raise the percent
up to 100%.

Define Phase

The main reasonwhich leads to improvementis that the product has a high yield (9
million per morth) with a low quality. The defects reach to 54420 PPM (parts per
million) at themod. The SAP datafrom August to Cctober has shownthat the rain
cause of the low quality situation is because of part D . By identification, the source of
problems is the CUTTING mechine. After the problemsare identified, we develop a
Projea Charter which includes overall commitment, such as Champion, Black Belt,
and project team. Other information shall be involved too: project purpose, problem
description, custaner, goa staement, project scope & plan, project benefits, team
selected, £hedule,etc.

Measure Phase
In this phase, the causesof product defeds are measured by using quality todls. In Figure,
the main problem and its causesare demonsteted (Y s and X s). From that we can
discowr al therelated fadors. However, which factor has a stronger influence cannotbe
measured according tofigure 1. XY Matrix can help to prioritize the causes Furthermore,
it can help to figure outwhich factors or Xs neeal to be put efforts for improving.
Infigure1l, the top sixXs ofprojed xxx arecdculated. Trey are:

1 Conwyor Beltd work is not acurate.

1 Theproblemof CUTTING madchines blade.

1 Theorientation of CUTTING JIG is notaccurate.

1 Theorientation of naterial JIG is notacarate.
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1 Operation sendards real to be @rfeded.
1 Benchmarks are not clear which nea to be urfiied.

These factors are the main causeswhich lead to defects. After we figure out the main
causes, the related analysis for each cause can be processed. And aso the speific
improving method willbe generated.

Analysis Phase

In this phase, six Xs are analyzed separately by using statstic and mathematic
methods Severa analysis tods are used,such as 2-Propation, regresson analysis, Two-
Sample Test, Kruskd-Wallis Test, etc. By analyzing, the souces of those Xs are
identified. For example, the main cause of ' Conwveyor Belt s work is not acarate®
is because the posiion of conveyor belt. The higher posiion generatesa lower defeds
numbe. ' Theproblem of CUTTING machine s bladeGis related to CUTTING machineds
runningtime. Benchmarks are not clear dieeds the unificaion of benchmaks and the
training for operators. The analysis phase not only requires that the Six Sigma team is
familiar with the production processesbut also they need the feedbacks from the actual
operators. This is a solid process, becaise some problems are hard to be identified.
Statidic tool @n be a goodassstant. Thewhole analysis phasenealsall tean members
to becareful and patient.

Improve phase

In the beginning of this phase, some CUTTING related experiences are designed

and implemented. The aim of thoseexperiences is to find an optimal soluion. For
example, wetake an experiment to identify the influence of three factors i blade
running cycle, bladerunning temperature, and JIG tenperature. The result shows
that the blade running cycle owns the greatest influence (see Figure below). Within
the situation which is measured in experience, the optmal soluion is to set running
cycle equals to 5.3days, bladetemperature equals to 120°C,and JIG temperature equals to

80°C.

Experiment can help to testify the possble situations,and discower the optimal solution. It
is avery goodway to examinetheresult before we apply. All six X s have been improved
by different mehod. The tota number of defects is 1238467 from August to
Octobe. After the improvement, it reduces to 170397.The deaease percentage highly
readhes to 86.34%. This result showsthe improvementadivities can significant reduce the
defect number.

In this phase, firsly experiences are designed and applied to verify the proposd
changes. The optimal sdution is selected. Then the proposed changes are implemented.In
the end, the effed of changes is cdculated by tods. This is very vauable for future
analysis.

Control Phase
Before the Six Sigma project is terminated, a control strategy is developed which is used
to avoid the same problem happen. In this project, several approaches are defined as the
control grategy:

1 Enhance operator ssenseof qudity.
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1 Condwct moretraining about stanerd gperation.

1 Improve CUTTING machine sautomation ability.
After the strategy is defined, the Six Sigma project needs to be terminated. A
terminate report is generated which contains the project terminate information, sigma
cdculation, and benefit esimation.lt is directly repored tothetop management.

Six Sigma at Motorola

Motorola is the original invertor of Six Sigma appraach. Six Sigma approach is

dedared by Bill Smith who is the Quality Engineer in Motorola in 1986.The
original purpose is to improve the mandaduring process. Now it is applied to al busiress
process. The purposeis to show how Six Sigma approah is usedfor software quality
improvement. The details of project activitiesare presentedbelow.

DMAIC Model
DMAIC modelis seleded as the main improvement model. In following sedions, main
adivitiesare summaized acording to dfferent phass.

Define Phase

Four adivitiesare carried outin defined phase. Thefirst oneis to creae a project charter.
A project charter is very crucial for the project. A sucessful project charter help projed
to speify the right resources and boundiries. The necessay parts in this adivity are to
define project purpose, opportunty statement, project scope, project plan, project benefits
and team selection. The project charter is usedto get the commitment of al the team
memtersand to &cilitate thecommunication between them.

The second adivity is to draw SIPOC which standsfor Supplier, Input, Process, Output,
and Custamer. SIPCO usesa tableto describe the suppligs of the resources, theinputs
required by the process, the process description, the outpus from the process, and
the custaners. From SIPCO, we can easily identify the processeswhich neal to be
improved.

The voice of custamers is the following adivity. During this adivity, the reeds and
expedations of the customer are analyzed. Kano analysis is used for this purpose.
Theanalysis result shows custaner requirements and expedations which is also the
main puposeof improvement.

The last adivity in this phase is Quick Wins, in which the process under
consiceration is decompo®d. The scopeof the project is furthernarrowed acording to a
particular division. Tlen tackle the first division. After that, bhe same process is
repeded for other divisions.In this way lot of time is saved.

In ths phlase, not only projed plan, ope and purpose are identified, but also tky
analysis custanerd sindeed requirements and expedations. That can validate the
results in some extent. The chosenprocess (which is deddedto be improved) is
compex sometimes.Then they need to decomposeit into smalkr divisiors. After all
abowe, the project team can be formed. There is a very important condition, project
goals and the chosen processmust be clearly understood by each team member. Once
the eam is aganized, the poject can move to he next phas.
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Measure Phase

The main adivities in this phase are: identfy what to measure, evauate the
measurementsystem,data colledion, souces of variation, and sigmalevel cdculation. In
first adivity, the current inpus, the process, and the outputs are documened. This
adivity helpsto measure the poblem in quanteative terms.

Theseoond activity is to evauate the measurement system. The measurement
system is evauated by looking at the following issues. The plan has to show
works that have to bedore, added or removed tasks which are handled as the
project progress, andchanges in progd requirements.

Thenext adivity is data colledion in which therequired datais colleded.Once they have
the data, they can disgay it graphically. The graphical disgay of data helps to find the
souces ofvariation inthe process.

The last adivity of measurephaseis the cdculation of the sigmalevel. This phases
main taskis to measurethe chosenprocess. Firstly they make sure what needs to be
measured. Then answver the question T is the measurement system good enowh? If nat,
thenit needs to beimproved first. After that, the measurementis stated. The aim of
measurementis to idenify the sources of variations. At last the sigma level of chosen
processis @lculated. Ths lewe is usedor theresult compaison.

Analyze phase

Once the souce of variations are measured, the analyze phaseis stated. The mainadivity
in this phase is to invedigate the sources. This is donewith Pareto Anaysisd &elp. In
Pareto Analysis, therelation of inputand output variablesis analyzed. That is to find out
the areas that neal to improve. The next adivity is to find the co-relation between fadors
and defects, i.e. the correlation between release software size and defect injeded. Thelast
adivity is to measue the quality from the custamer point of view. This adivity is very
important for the test maregement, in order to plan the test itme to reach the
quality goas. It aso helps to esimatewhen the goa is met. The variations and their
souces are identified.

The analyze phase focuses on discowring the relations which includes the relations
between input and output, factors and defects, etc. This helps the project tean to conduct
therelated soluton.

I mprove phase

In improve phase the first adivity is to identify solution aternatives. For this adivity
either the team involved in planning is trained, or the mentas or people from
project office are approadched. Then each of the soluion aternatives is evaluated with
respect to the required criteria. They are statistcdly anayze, the identificaion for
relationshipsbetween input and outputvariables. The effediveness of the soluions
and the cost will mainly influence the consideation. After evauation, the most
suitable solutionis seéded,and finaly theseleded soluton is mplemented.
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Severa soluions are conducted to solvethe specific problem. The first work is to select
the best one and its backups. The main selection criteria are soluion effectiveness and
cost.Because it is hard to balance them, so sometimesthe bestone which is chosen
firsty may not fit the sitation perfectly. That is why they need badkup lutions.

Control phase

Control phased sim is to gain a long-term good performance The first adivity in this
phaseis the assgnment of responsbilities. The soluion is made part of norme
pradices. And responsbilities are given to team memlers for exeaution, evaluation
and standrdize the soluion. The next adivity is performance reviews. The performance
reviews are very important to tradk theproject and to evaluatethe pojed suaess. Metrics
are chosenfor the review purpose, i. e.  Fault Prediction Model and Defect Removal
Model. The mornthly performarce reviews are done, which resuls in evaluating the long
termsgains.

Goodimprovementresut does not mean good longterm performance Responsbility
assgnmentand performance review protect the improvement result from two different
ways.

Conclusion

Six Sigma s consicered for busiress continuity maragement since it deals so adively
with process analysis and improvement, and it has benefits in a busiress process. When
we compare Motorolad swork of six sigma with Ericssorts project, there are same
differences and similarities. The similarities are becaisethey both chooseDMAIC model
as their main improvementtoa. The differences happen for the reasonthat the fields are
totally different. The main chalenges of Six Sigma in software are to identify the
CTQs(critical to quality) and to establish cost efficient project that can be used to
identify root cause, and measure improvements. Another challenge is that the
processesused have quite long life span (a development project can take 2-3 years)
and the pocessesare furthermore notto beclasdfied as gable and repedable.
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Figure 1. Process Mapping for Six Sigma project at Ericssan.
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Figure 2: Using XY Matrix for defed causes analysis at Ericsson
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Table 1: SAP data from August to October(2004) in Ericsson

Group text Good Qty
A 13958447
B 30249063
C 25534200
D 23286000

Defects Qty Defeds Number (PPM)

42122 3009
6145 203

1448855 53695
1267213 54420
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Entrepr eneurship Devebpment in Rural Communities

Swamy TribhuvanandaH. V.” & R. L. Nandeshwar™

Abstract

Thedevelopment of entrepreneurship can be a major means of fighting economic inertiain

rural areas. In this paper, the researcher made an attempt to understand the determinant
factors of entrepreneurial adivity. 400 rural entrepreneurs were selected in 40 Vil lages of

8 Taluk in Karnataka State, India through multiple sampling methods.Reseach study
involved an in-depth examination of entrepreneurial activity, socb-econamic variablesand
matives assocated with rural entrepreneurship. To conclude, the various mativational
factors influenced theentrepreneurship activity and theirdevelopment.

Keywords: Rura Entrepreneurs, Mdivation andEntrepreneurial Motivation.

I ntroduction

After centuries of colonia rule, we stated to think about ourslves as a Nation. We had
madeup our mindsthat India neals the goodress of both cepitalism and socalism. Hence,
we adopteda middle path cdled mixed emnamy. It was a partnership of private and
government enterprises. Government concentrated on basic infrastructure, core industries
and othes were left to the private sedor. The father of the nation, Mahatma Gandhi said
that ' Indialives in villages& Following the vision of ramargjya, first five year plan was
dedicatedto agriculture. From there onwards, we have not lookedbad. However, the pace
of development was so sow up to 1980, that thé/estaners termed it asthe Hindu rate of
growth&

Promoting entrepreneurship is viewed as part of a formula that will reconcile eamnomic
suaesswith socil cohesion (Organization for Econormic Co-operation and Development,
1999. Rasing employment levels and encouragement of new entrepreneurs were
recognized as someof the main objectives of the Bank Nationalization in 1969. History
has shown that soceties where people had shown qualities of initiative, courage and a
forward looking attitude have aways been ahead of other sockties. Jagadeesan and
SantanaKrishnan (203), is of the view that ' the development in rural India can only be
supporéd by the growth of rural entrepreneurship&’

Recent empirica reseach also has shownthat people of more advanced and developed
sockties have evinced a greder degree of what is known as entrepreneurial qualities. In
Indiaaso, a numbr of studies tave proved that siccessin most fields issccompaned by a
high degree of entrepreneurial qualities and the qualities of entrepreneurship can offset
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other disadantages. With this badgrourd, the present research was undertaken. This
study was aimed at assessng the relationship between Entrepreneurial activity and rurd
transfaomation. The paper, theefore, identified the factors influencing rurd

entrepreneurship amagst peoplein 40 vllages of different taluk in Karnataka State.

Resear ch Methodology

Thestudy had to be descriptive against the backdrop of the fad thatthe researcher had no

control over the scheme of the prevalent and evolving dynamics of the reseach
environment. In this sense, the research effort has madea sincere attempt to measureand
report the most relevant factors in an unbiagd manrer. The researcher has opted
Descriptive Research method. The reseacher has usedsurwey with field visits to select
villages of KarnatakaState tocolled data.

Data Colledion Methods: The present study is based on both primary data and secondary
data, in order to serve the purpose of the study and to adhieve the research objectives.
Primary data is gathered from the rura entrepreneurs spread aaossin different villages of
Karnataka stateusing pre-tesed structured questionraire. One of the parameters by which
the entrepreneur was chosento be depicted is the age of busiress. The entrepreneurs are
chosenwith minimum criteria that at least they should be of one year of existence in
busiress.

SampleUnits/Responents: It consistsof Entrepreneurs in Vil lages. The sample units for
gathering the primary data, keeping in view the nature of the research problem and
objectives have been dedded to have the person involved in economic adivity like
Fertilizer, renting Farm equipment, Seeals, Dairy adivities, Grocery, Genera stor,
Garments Shop, Garage, Chemist, Shoe store, Electronic goods, Commission agents,
Sanitary goods, Tailor, Utensil store, Parlor, Goldsmth, Blacksmith, Carpenter, Cycle
repair, Photogiapher, Swed shop, Electric Shop, Tent house, Flour mill, PCO, Tea shop,
Stationay Shop, Hotl and othersimilar busiress ativities.

Results and Discussons

DemographicVariables: Detailed analysis reveded that 88.8 percent of the responants
were malewhile 11.2 percent was female. About 88.5 percent was ascribed to thosewho
were married, 9.5 percent to the unmaried and 2 percent to the widow / widower. 50
percent of responants belong to the family size of 2-5 memlers and 40.3 percent to the
Over 31 percent of the responants had seaondary level schooling and 24.8 percent Pre-
University and 23.5 percent had primary schooling. 63 percent own agriculture land. 69.5
percent of the respordents ae first generation entrepreneurs.

Saio-emnomc Variables: 71 percent responants have no previous job experience 44.3
percent of the responants got busiress information through newspeper, 42 percent by
visiting maket place and 62.5 percent through friends and relatives. The signifi cant
proportion of entrepreneurs under study- 31.50 percent- entrepreneurs had existence in
busiress for more than seven and above years. The next caegory of entrepreneurs is
between three years and five years acountedfor the second highest category with 30.50
percent. The shotest of al is between oneyear and three years with 18 percent. About
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54.5percent of responebnts said thattheir initial investment to the businessis lessthanRs.
25000¢.

41.5 percent of respadents agree that their income from entrepreneurial adivity is
between Rs.25001- to Rs. 75000-. About 65.5 percent of entrepreneurs generated at least
oneemployment to the naximum of 6.

69.7 percent of entreprereurs own two wheelers, 70.3 percent have mobile conredion,
76.5percent have LPG conredion, 74.8 percent of entrepreneurs own house,82.5 percent
have television set for entertainment.24.5 percent of entrepreneurs are willing to look for
new oppatunities alang with theexisting one.

Factor Analysis

- Oftenamongthe many variablesyou measure, a few are morerelated to ead other, than

they are to othe's. Fador Analysis allows usto look at thesegroupsof variables tha tend
to relate to each otherand estmatewhat underlying reasonsmight causethesevariablesto
be more highly correlated with ead othe & Jeff Miller, Vice President, Consuling and
analyticd, Burke, Inc. (Source: Marketing Research, Naresh K Malhotra).

Thistool of SPSS was extensivey used to classfy alarge numberof variablesinto smalker
numberof factors. Fador analysis was usedto determine whether there was any common
constricts that represented entrepreneurial matives. 34 variables were analyzed using the
Varimax rotation, the most commonly used method. Fador analysis was done using
principa comporent analysis.

Bar t | tedtof spreicity and Kaiser Meyer Olkin (KMO) measure of sampling adequacy
were used to examine the appropriateness of factor analysis. The approximate chi-squae
statstic is 5463.421with561 degrees of freedom with p value 0.000. The KMO statstic
(0.828) is dso large (>0.5). Hence fador analysis is considered an appropriate technique
for further analysis of data.

Table 2 showsthe results of varimax factor rotation pattern, in which the variablesthat had
high loadings on each of the eight factors extraded in the analysis. Retaining only the
variables with Eigen values greaer thanone (Kaiserd sriterion), we can infer that 19.19
percent of variance is explained by factor 1; 12.56 percent of variance is explained by
factor 2; 8.77 percent of variance is explained by factor 3; 6.24 percent of variance is
explained by fador 4; 4.81 percent of variance is explained by fador 5; 3.61 percent of
variance is explained by factor 6; 3.45 percent of variance is explained by factor 7 and
3.13percent of variance is explained by factor 8 and together, all thefactors contributed to
61.75percent of variance. On the basis of Varimax Rotationwith Kaiser Normalization, 8
factors have emerged. Eadh factor is consttuted of all thosevariables that have factor
loadings greder thanor equal to 0.5. Fadors extraded were labeled or named based on the
researcherés subgdive interpretation of experiences from literature and joint explanation
or interpretation of he meaning of thehighly loaded variables oneach factor.

Table 3 showsthe eight (8) major fadors derived with their latent roots as they assocéte
with mativation. The factors extraded are Lucrative BusinessEnvironment (19.19%),
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Oppatunity to generate additional income (1256%), Community affiliation (8.77%),
ability to cope with changing trends (6.24%), self-orientation (4.81%), owning family
responsgbility (3.61%), family tradition (3.45%) and ability to mohilize the resources
(3.13%). About 61.75 percent of the variation was explained by the eight fadors. 38.25
percent of variation was explained by unknownfactors. This relatively high value of the
unknownfactors may have been dueto the influences of the myriad of indicators, which
could notbeindividualy isolated.

Conclusion

It is obviousthat mativation is an essentialpart of al successful entrepreneurs. One or
morefactors together influence Entrepreneurial activitiesin villages. ' Lucrative Business
Environmen t 8Oppatunity to generate additional incomed’  community affiliati ong
“ability to cope with changing trends® 'self-orient at i awning, family
responsbilitiesy ' continuefamily traditi o and’ ability to mohilize the resoucesGare the
eight mativational factors, which energizes therural entrepreneurs. It might be comforting
to conclude that the success of busiress venture or long term survivability of busiress
totally depends upon thaature of entrepreneur motivational fadors.
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Tablei 1: KMO and Bartlettd sestT
KMO and Batlettd sestT

Kaiser-Meyer-Olkin Measureof Sampling Adequacy. 0.827956
Bartlett's Test of Sphericity Approx. Chi-Square  5463.421
df 561
Sig. 0.000
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Table - 2: Rotated factor matr ix for respondentG motivational factors assaiated with entrepreneur ship

Factors
Variable 1 2 3 4 5 6 7 8
3. Market was LessCompettive - - - -
0.749 0.022 0.182 0.013 0.045 0.040 0.054 0.028
4. Circumdances /situations ae conducive tobecwmme - -
entrepreneur 0.724 0.060 0.118 0.106 0.095 0.111 0.194 0.144
6. Ample Opportunitieswere available - - -
0.698 0.004 0.033 0.016 0.006 0.121 0.065 0.197
8. Favorable Demographic and eaonomic factors - - -
0.674 0.251 0.005 0.053 0.031 0.002 0.281 0.034
5. Impresgve prdfit attraction - - - -
0.625 0.025 0.091 0.001 0.137 0.325 0.177 0.012
2. | was haring better exposure informed, sd thought of - - - -
seizing that oppatunity 0.612 0.004 0.318 0.050 0.002 0.156 0.178 0.167
10. To have sef-dependent life - -
0.321 0.247 0.030 0.155 0.227 0.243 0.212 0.091
26. Oppatunity to uilize the profits foragricultura purpose - - -
0.128 0.786 0.045 0.027 0.103 0.046 0.006 0.063
27. Thisis oneamongdifferent employment opportunities - - - -
0.054 0.701 0.254 0.226 0.231 0.172 0.165 0.008
30. Ned for dominance -
0.221 0.662 0.256 0.103 0.030 0.038 0.060 0.320
18. I had Econonic/ financial stability - -
0.286 0.553 0.219 0.297 0.232 0.041 0.130 0.038
29. Fluctuations inincome / Toavoid sasonalincome - -
(income \ariations) 0.185 0.485 0.298 0.124 0.152 0.321 0.134 0.289
19. Encouragmentfrom friendsand relatives -
0.103 0.148 0.760 0.115 0.060 0.049 0.039 0.019
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28.

32.

34.

31.

33.

16.

15.

14.

20.

17.

22.

21.

23.

24.

Review of Management, Vol.

This wes my last gotion / resort inlife

Pasgon for work (Motivationto do the bugess)
Suppat andencouragementfrom NGOs

Nedl to stape my life

Sdlf efficacy (beliefs alout their cgpabilities)

| was haring specialized expertise in tehnical Know-how
Tednological developments Advancements

| was having Business epertise

| was haring Innovation mdive

I had Joint family badground

Previous Experience

Possessingtnowledge of different languages
Possessingequired qualificaion / edeaion

| had the suppud / influence of Politician

Encouragementfrom Govt.Policy/ Schemes
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0.123 0.0SE) 0.634
0.500 0.05-2 0.606
0.01;9 0.482 0.559
0.394 0.096 0.500
0.472 0.05-4 0.485
0.0GEI. 0.059 0.109
0.143 0.035 0.065
0.071 0.20-7 0.00-7
0.18-0 0.393 0.42-3
0.092 0.055 0.123
0.08-9 0.428 0.43-6
0.127 0.046 0.03:%
0.063 0.01_1 0.232

0.087 0.142 0.014
- 0.527 0.043

0.172
0.010
0.064
0.031
0.096
0.838
0.756
0.701
0.543
0.463
0.452
0.386
0.407

0.033

0.010
0.034
0.243
0.00-7
0.033
0.127
0.167
0.08;[
0.240
0.140
0.112
0.714
0.679

0.598
0.584

0.223 0.12-0
0.176 0.196
0.03-9 0.0lE)
0.425 0.016
0.074 0.067
0.061 0.024
0.046 0.129
0.270 0.027
0.07-6 0.041
0.286 0.157
0.04;9 0.00-2
0.07-9 0.01-1
0.004 0.0721.

0.042 0.128
- 0.014

0.287
0.04-6
0.18%5
0.043
0.216
0.02-8
0.06_2
0.01;3
0.039
0.102
0.065
0.157
0.139

0.101
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25. Ned for scrial security

13. To Sdeguard against un@rtainty in life

11. Responsbility of family

7. To continuefamily tradition

1. Oppatunity to cede own Destiny (Achievement
mativation)

12. | was having theability to organize and administer factor
of production

0.010

0.057 0.313
0.250 0.164
0.275 0.1123
0.05-3 0.193
0.273 0.325

0.087 0.173

0.009
0.411 0.192%
0.115 0.075
0.226 0.088
0.05-2 0.238
0.01-2 0.06_8

0.071 0.013

0.449
0.035%
0.003
0.180
0.090

0.027

0.139
0.344
0.685
0.656
0.022
0.072

0.034

0.04-7
0.101
0.023
0.768
0.725

0.066

0.146
0.13;9
0.016
0.065
0.044
0.04;3

0.825

Souce field survey 2009
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Table - 3: Principal component analysisof independent variables assoiated with motivation to becmme entrepreneur.

% of Cumulativ
Loadin  Varianc e% of
Factor |dentified Variables loading above 0.5 g e Variance
Lucrative Business 3. Maket was LessCompettive
Environment 0.749 19.19 19.19
4. Circumgdances /situationsare condicive to become
entrepreneur 0.724
6. Ample Opportunitieswere available 0.698
8. Favorable Demographic and economic factors 0.674
5. Impressve prdfit attraction 0.625
2. | was having better exposure informed, sd thought of
seizing that oppaotunity 0.612
Oppatunity to generate 26.0Oppatunity to utilize the pofits foragricultural purpose
additional income 0.786 12.56 31.75
27.Thisis oneamongdifferent employmentoppatunities 0.701
30.Ned for dominance 0.662
18.1 had Econonic/ financial stability 0.553
community affiliation 19.Ercouragementfrom friendsand relatives 0.760 8.77 40.52
28.Thiswas my last opton / resort inlife 0.634
32 Pasgon forwork (Motivation to dothebusiress) 0.606
34 Suppat andencouragementfrom NGOs 0.559
31.Ned to stape my life 0.500
Ability to copewith changing 16.1 was haring specialized expertise in tehnical Know-
trends how 0.838 6.24 46.76
9. Tedhnological developments /advancements 0.756
15.1 was haring Businessxpertise 0.701
14.1 was haring Innovation mdive 0.543
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Self Orientation 22 Possessingtnowledge of different languages 0.714 4.81 51.57
21 Possessingequired qualificaion / edgaion 0.679
23.1 had the suppd / influence of Politician 0.598
24 .Ercouragementfrom Govt. Policy/ Schemes 0.584
Owning family responsbility 13.To Sfe guard against uncertainty in life 0.685 3.61 55.18
11.Responbility of family 0.656
Family Tradition 7. Tocontinuefamily tradition 0.768 3.45 58.62
Ability to mobilize the 12.1 was having the ability to organize and administer factor
Resoures of production 0.825 3.13 61.75

Souce Field Suvey, 2009
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Human Capital Management. A Comprehensive Approach
to Augment Organizational Performance

Aishwarya Mehta’

Abstract

Contempoary busiress firms aaossthe globe are fadng the most pressing challenges
diredly related to human cepital maragementthanksto ever changing characteristics of
the environment: enhanced globalization, evolving demographics, the need for more
compeencies and mativation. Highly demanding busiress environment makes it
imperative for the organizationsto build compeence in the form of syperior intellectual
cgpital for higher level of performance. Hence Human Capital Management has assuned
significance in recent times.This paper unfoldsthe facets of Human Capital Management
and builds a case for integrated talent maragement model to nurture the employees in a
holistic manrer.

Keywords: Human Capital Management, Integrated Talent Management Model,
Organizational Performance

I ntroduction

Changing demographics of the labour market, enduring skill shorages and employee
demandsfor worki life balance have created a so-cdled Y Vér for Talen t 16 this Y Ver for
Tal e nstedessful organizationsaim at improving ther strategies, policies and practices
for attracting, developing, deploying and retaining vital talent for their busiress needs.
Therefore they have to understand the capabilities needed in their organization and
determine the adual or potential taént required. According to Leigh Branham, Vice
President,consuling service at Right Management Consultantsand author of the book,

" Keeping People Who Kee You in Businesg§ ' A Taentis not rare and predous. Taent
is behavior; things we do more easily thanthe next person. Taent, however, cannot be
taught. As someme once said, ' you can teach a turkey to climb a tree, but it is easier to
hireasquirel & .

Talent maregement is difficult to define because it6 sa compgex undertaking and
organizationsfind greater value in formulating their own meaning of what talent is than
aacepting univesal or prescribed definitions.Consideaable differences have been ob®rved
in how talent is defined acossdifferent industriesand sedors. It is helpful to start with a
broad definition and, from our research; we have developeda working definition for both
Yd e @anddgalent mamgemen t O :

Talent consists of those individuals who can make a difference to organizational
performance, ether through their immedete contribution or in the long-term by
demonsteting the highest levels of potential. Talent maragement is the systenstic
attraction, identification, development, engagement, retention and deployment of those

" AssistanProfessor Department of ManagementStudies, Gaphic Era University,
Dehradun (India). E-mail: mehtaashwarya30@gmail.com
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individuals who are of particular value to an organization, either in view of their | igh
p ot e fotthetuturéor because they are fulfil ling critical roles.

This definition underlines theimportance of recognizing thatit is not enough to just attract
individualswith high potential.Developing, mareging and retaining individualsas part of
a planred strategy for talent maregementis equally important, as is adopting systemsto
measure the return on this investrent. Many organizations are now broadening their
definitions,looking at the Ydl e oftthé&ir workforce and working onways to develop their
strengths.

Taent can be best described as a comhination of abilities and attitudes. The red trick is to
match the right mativated talent to theright role, individualy and colledively, harnessng
and harmonizing this crucial attribute to achievethe objectives of your company. We hire
people, or 'talen t 6ut of a neal to dive organizational performarce Taent
Managementis best defined as: The activities associatedwith attracting, hiring, training,
devdoping, and managng an organizato n people for the purposesof maximizing
organizatonal perfornance

Results are king. Obtaining desired results rests on aligning and integrating the key
componentf talent management. It i s end@ugh just to hire great people or to develop
gred people. With great people and lousy resuls, you still have alousy company. Taent
maregementrefers to the process of developing and integrating new workers, developing
and keeping current workers and attracting highly skilled workers to work for the
compayy. The process of mareging, the suppy and the demandof employeed salent, to
achieveoptimal busirssperformance in alignment with organizational goals.

Talent maregement can aso be termed as HCM (Human Capital Managemen.
Companes that are engaged in talent maragement (human capital maregement) are
strategic and deliberate in how they manage the 'High-worth Indiv i d u amlthe &
organization. This term also incorporates how companes drive performance at the
individual level. Taent is usualy assocated with compeency-based human resouice
maregement practices. The compeency set may include knowledge, skills, experience,
and persordl traits (demonstrated through defi ned behaviors).

Companes today have become fiercely competitive when it comesto attracting and
retaining talent and employee retentionis a major concern, the obviousreason being the
U icreasing rate of turnoverd@ This dynamicdly changing and volatile demard-suppy
equation with sucherratic attrition trendsand cut throat compettion has led organizations
to focus on mechanisms pertaining to talent management. It is an acacepted truth that
turnover will happen and companes need to devise a strategy to curb unprecedented
turnover from affeding organizational sucess.Peopletendto seek change for a variety of
reason® more morey, better benefits, the appearance of a greener pasture- and this has
been a practice from the very beginning. Then, what is it thathas really changed? Desptie
intensecompettion being the key to market development and success, organizations have
failed toidentify someof the nmgjor reasons whichhighlight why Ugood performers @avd

One major reason why people leave their organization is becaise of the organizatio n 6 s
failure to bring about a correlation between pay and performance.  Experts in the industy
believe, matching the, right blend of talent with the right job profile can lead to supeior
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performance The present scenario with abundant oppatunities has triggered a wave of
employees, perpetually ' on the moved forever seeking better opportunities whenever,
wherever and however they can. What is behind the restessnesf these hard to keep
employees? By focusing on productivity, organizationsare realizing thatit is imperative to
hire employees who can do the job and be sucessfu at it. The organization no longer
wants to just hire, in fact they are striving to find the right people, bring theminto the
organization and retain their services. The paper attempts to address the following
guestions:

a The meaning and nature of talent management in organizationa contexts?

a To identify theways toretain the lesttalent.
To identify various upcoming key challenges faced by organizationsin their approach to
talent management?

U To establish upoming trends in taént management
What are the measures of sucesdcritical successfactors for talent maregementinitiatives
for boththe maregementof the organization and its empbyees?
What are the soluions envisagd or currently in place for U perationalisingd talent
maregement irtiatives?

Needfor Talent Management
The idea is to cgpture the right talent, convert them by providing appragoriate
developmental oppaotunities, to lelp them take on dy posiions in he organization.
Dramatic shifts in the make1 up of the workforce can influence the way organizations
marege the future talent. The suppy side puts pressureon companes to attract the best
talent and ensurethat employees join the companyand choose to stay in the organization
rather than look for opportunities elsewhere. Present study is supposedo find out the
existing global takbnt senario soas to amlyze its energing challenges andtrends.
Regrettably, this situation is not unusw@a in many organizations today. Indeed, many
companes are misgng subsential oppatunities to save costsand improve performance by
upgrading their talent maregement capabilities. Compangs can take up stepsto quickly
assess theitalent management pocessand begin improving their competency.

Talent Management a Top Concern

Finding, developing and keeping talent are among the top concerns for HR exeautives
acording to a suney released by ORC Worldwide, a New York-based provider of human
resouce maragement. Talent maregementimplies recognizing a persan's inherent skills,
traits, persordlity and offering him a matching job. Every person has a unique talent that
suits a particular job profile and any other positon will causediscomfat. It is the job of
the Management, particularly the HR Department, to place candidaes with prudence and
caution. A wrong fit will resultin further hiring, re-training and otherwastdul adivities.
Tadent Management is beneficial to both the organization and the employees. The
organization benefits from: Increased productivity and capability; a better linkage between
individuals' efforts and busiress goals; commitment of vaued employees; reduced
turnower; incressed bench strength and a better fit between people's jobs and skills.
Employees benefit from: Higher mativation and commitment; career development;
increased knowledge about and contributionto compaly goals; sugained motivation and
job satisfadion. But it is the talented workforce that is very hard to find. The biggest
problem is how taetainthe pesent workforce and stop thenfrom quiting?
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The Focus of Talent Management

At the keat of talent management is @veloping thefollowingintrinsic lumancapacities:
1. Capaity to learn (measured as learning quient LQ)

Enhancing an individualés capadty to learn improves the persorts awareress. It adds to
the persorts quest to know more and delve into new aress. This is developed by holistic
education, an enabling environmeit and good mentaing. Capacity to learn comprisesof
the following: Introgection is the individuals willingness to look badk, learn from
mistakes and identify areas of improvement. Refledion and contemplation is the
individualés ability to observe his own thoughts, adions and emationgfeelings and using
theawarenessto improve furtherand perform better.

2. Capecity to think (measured asconceptual quaient CQ)

An individuals quest to knowmore leads his mind to create images. Entancing an
individualGs cgpadty to think helps the personnot only to takelearning toa higher level of
intelled but aso improve credivity. Capadty to think comprisesof the following:
Analysis is about asking the right questions and bresking compex things into simpler
elements. Creativity is about generating rew thoughtsand breging theexisting petterns of
thought. Judgmentrequires both, lelping an individual take quality dedsions.

3. Capaity to relate(measured as @ationship qudient RQ)

It is important for an individual to be able to relate to his learning and thoughts and to the
environment aroundhim. The outcomeis a sense of belongingnessand an environment of
trust at the organizational level and team spirit at the individua level. Capadty to relate
comprisesof the following: Active listeningis the individualés ability to listen with
warmth & respect, free of biases, evaluation and pre-conceved notons. Empethizing is
the ability to put self in someoneedlses shaes. Trust requires a comhbination of both
empathzing and listenirg. It is alout auhenticity, openness andjenuineness.

4. Capaity to act(measuredas action quotent AQ)

Action is how the above three cgacities of an individual are manfested. It is the
individualés ability to enad his intentions. Following are componentsof cgpadty to act:
Organizing refers to theindividual  @lslity to organize time and resources so as to enable
him to convert intentionsinto reality. Implementingmeans delegating, attention to details,
and focus on the right process. Perform under pressureis the ability to work under time
consteints and handle multiple tasks without stress. The individuals values help in
disaiminating amongst alternatives and act as the bedrock for dedsions. They ad as
multipliers in enhancing the individuals capacities, a sigma of which refleds the
individualés truetalent.

Thus: (LQ + CQ+ RQ+ AQ) * Values = Talent
Organizations provide individuals the oppatunity and spacefor physically manfesting
their talent into performance for achieving individual and organizational vision. Talent
manfestsinto performance as follows:

Talent

+Vision/Mission/Strategy

+Skills & Compeéncies

+Role & structure

+Oppatunity
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+Encouragement& Reaognition

+Training & Development

+Coading

+Action Plan & Goals

+Resources
Thusthe domainof talent maragement focuses not only on development of individualés
intrinsic cgpadties, but also on culture building and change maregementto provide the
otherelementslistedabove for manfestation of elent into performarce.

Talent Management Components
As noted,talent maragementcenters on the activities employed to maximize performance
for the organization. Simply put, if an adivity is core to driving human performance, it
likely falls under talent maregement. In my opinion, the core componentsof talent
maregement include théollowing:

Strategic Workforce Planning: This first stege in talent maregement addresses the
guestion, What are the needs and goals of our organization?&’As Stephen Cowey said,
effective people begin with the end in mind. This holds true for talent maragement.
During strategic workforce planning, the organization determines the ' talent gap Gand
seeks to closethat gap via talent maragemert. The organization will find that it needs key
peopleto acompish key tasks. Thosepeople mayor may not be within the organization.
Regardless, the next stepis total talent acquidtion. Importntly, thesestes must be
integrated. A superior talent maregementprogram links the planning stageto the talent
aqjuigtion skge.

Total Talent Acquistion: Most have heard of talent acquidtion and many assocéte it with
the use of an applicant tradking system targeted at hiring full time people. However,
effective talent maregement comes from focusing on total talent acquidtion- and
integrating it. There are various pools of talent available to companés and organizations.
Examples: Internal Employees; External candidaes for full time posiions; Coningent
workers; Offshare labor.

Total talent aajuistion recognizes that anyone doing work for the organization shouldbe
consicered talent and thus, is incorporated (at |east to somedegree) in talent maragement.
Integration within this componentis crucial. Today, most organizations fall to address
total talent acquidtion from a comprehensive perspedive and integrating the strategy,
soucing, and evaluation efforts of the talent pool leads to greda inefficiencies and lost
oppatunities to maximze performance. Once the organization aauires neeled talent, it
mustensurethat itis poised for success.

Employee Development: - Will our people be prepared and able to deliver the results we
exped?& Integrating employee development with total talent acquidtion provides an
obviousbenefit. Organizations must understand ead persand sbility as it relates to the
core compeencies identified in strategic workforce plannng. Persaona profiles and
resumes contain much of the information that neels to be consdered in employee
development. Garnering data from the talent acquisition enablesthe organization to focus
on a tailored development plan for each employee, thus increasing the probability of
Su@ess.

Employee development i s rsitnply a stage that happens and then ends. Rather, it
continues and more importantly stats after talent acquidtion. There are various sub-
components ti shouldalso be inégratedwith each othe. How do organizationsget their
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people ' up to speed?G'They do it by setting up activities and tasksthat will promae the
culture and job at hand. On-boarding is an excdlent example. On-boarding is the process
of getting 'ta e ntb o6the point where contributions are meaningful and
sugainable. Orientation, training, eLearning, mentoring, are examples of On-boarding
components. Que wedve effectively determined that ourpeople know what is expeded of
themand we have helped develop them so they can be successful, we need to hold them
acountabe for results and marage performance

Performarce Management: ' Are the people getting the results we need?d’ Linking
employee development adivities and goals to performance management makes sense.
Many organizations today are conducting ther 360 feedbadk suiveys and performance
reviews marually and not leveraging the technology available that ties theserelevant
componentstogether. Motivating maregers to conduwct performance maragementin a
thoughtful and deliberate manrer is crucial. Performarce maragement ensues the
organizational goals are met and it promates meaningful communication which in turn,
promaes retention anchigh moiale.

Unfortunaely, many organizations have performarce maregement policies and
procedures in place but they are loosdy followed by thoseresponsble for administaing
them. Getting maregers and uses to adopt performarce maragementcan be a crippling
challenge. However, superior talent maragement initiatives increase usage and adopion
by employing technology that makes the process easier and integrates to the various
adivities and tasksthat comprise performance management or appraisal process. With
strong performance manegement, organizations gredly incresse the odds of acdieving
corporate goals and objectives. If doneproperly, sucessis al but guaranteed. However,
talent maregement is not comgete. Savvy organizationsthink ahead and prepare for the
challenges of tomarow.

Swceesson Planning: Every organization has key people and posiionsthase are important
for the sucess and achievement of its goals. Simply achieving goals i s endugh but
being prepared for the next wave of talent chalenges is aso important. There are plerty
of organizations that fail to address successon planning. Serious talent maragement
advocaes proadively identify key people in the organization and develop a plan to
marege people and posiions.Employing a technology solution can fadlitate this process
and will mitigate obstcles and having a systemthat links the other componentsvasty
increases aganizational commitment to sacesson planningand steamlines the pocess.
Managing a grea talent maregement program will optimize organizational performarce.
The winners in the war for talent will be those who invest time to define a talent
maragement strategy and processfor al of the componentsOrganizations mustlook at
talent maragementholisticdly vs. departmentally. It mustbe part of the culturevs.an HR
program. Companés and organizations that adopt this perspedive and implementtalent
maregementsoftware that integratesthe key componentswill befew. There will aso be
light years ahead of thosdan the market competing for talent.

Problem Identification: The Challenge

It takes talent to spot Talent! A tone deaf will never be able to appreciate the music of

maestros. Only a seasored jeweler would know that all that glitters is notreal! And, only
thosewho can remgnizethe worth of a diamondcan value it, for othersit's just a stone!
Talentis doing easily what othersfind difficult. In an organization, there is nothing more
crucial thanfitting the right employee in theright posiion. Or else you would betrying to
fit a squae peg in a round hole. When people do jobs that just dont suit their liking,
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inclination or temperament, the results, will be disastrouly obvious. Low prodictivity,
dissatisfadion, low morae, abseneasm will beame typical till the employee is shown
the doa. Orperhaps, thereis arotheroptioni Taent Maregement

" A conscious deliberate approach undertaken to attract, devdop and retain people with
the aptitude and abilities to med current and future organizatonal needo. Organization
neal to have a vision and a well-defined strategy on hiring for the future. India has
bemme the outsoucing capital of the world and this has created its own set of HR
challenges. So, do we have the right talent within to attract and retain the best available
talent? The challenge of talent maregement has two faces to it. First is how to find new
people and second is how to retain the present workforce. Each of the challenges has to be
tackled in the most efficient way possble so that the organization can achieve its
objectives.

Whereto find new talent?

Organizationsare finding loadsof busiressopportunitiesand consejuently, thar revenues

are growing at a rapid pace The increasing busiress oppatunities has necesgtated that
theseorganizations go in for massiverecruitment. But, the question is where to find the
best talent which is able to fit the job description and also adjust to the organizatio n 6 s
values and norms. If we scan the environment, we find there is a shortage of skilled
workforce

How to retain the existing employees?

Unlike theimmovableBanyan Tree onecannotstay rooted in oneplace though ité afact
thatpeople add value to organizationsthey need to moveon for onereasonor anothe, and
the organization standsto lose. Let us look at someof the reasonsbehind the massive
atrition rates:-

Gap between organizational and the individual values and goals is one of the major
reasons.If they go parale, there is no way both would be satisfied and inevitaldly, the
organization would lose out on a talented employee. In this knowledge era employees
demandingcreative and a demoaatic work environmentis anothermajor factor. Falure
on the part of the maragement to provide suchan environment will result in a talented
employee leaving the organization. The compettive world has made sure that there is high
work pressue on the employees which leads to psychological problems like stress, and
otherhedth related problems.

Movement for higher saary is aso very common among professonals. There is no
shortge for organizationswho are looking for taented employees and who are ready to
shell out a hefty salary for a talented person. Other lures like better job oppatunities,
higher postsand overseas assgnments are also major factors in the attrition rates. Not
taking proper care during the recruitment and seledion processand not taking proper care
to fit the right personto the right job also breals dissatisfadion among the employees.
Mismaragement on isses of succesgon plannng and promaion is also anajorfactor.

Retaining the present employees is of foremostimportnce to the organizations becaiseif
it has tolook for areplacementfor the employee who hes Idft, it involvesalot of costslike
- hiring coss, training and development and the induction coss. It also takes sometime
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for the new employee to adjust to the new work environmeit. During this ime the
productivity of the employee will be low. The HR department will have to fit the new
employee into a proper role in the organization. Apart from causing the compaly a
monetry lossand breaks in their day-to-day operations,attrition contributes to knowledge
transfer, which is agred lossand adversely affeds busness.

How to Managethe Talent?

In the era of technology and knowledge, it has been proved beyond doubtthattalent is in
the driving seat. It is the demand of time that busiress leaders elevate maragement of
talent to a burning corporate priority. It is not a walk in the park for the talent market.
Quality people are no longer available in plenty, easily replacesble and reatively
inexpensive. Here are somemesasutes that shouldbe taken into acmunt by organizations,
to beefficient andcompetitive in this highly competitive world: -

Hire the Right People: Proper care must be taken while hiring the people. It would be
beneficial for an organization to recruit young people and nurture them, than to subgitute
by hiring from other organizations. Questionsto be askedat this stege are. Whether the
person has the requidgte skills needed for the job? Whether the persan's values and goals
match with thoseof organizations? Care mustbe taken to fit the right person to the right
job.

Keep the Promises: Good talent cannot be mativated by fake platitudes, half-truths and
broken promises. Unfulfilled expedationscan breed dissatisfadion among the employees
and make them either leave the organizaion or work below their productive level.
Promisesmadeduring he hiring stage mustbe kept to build loyalty amongthe employees,
so tret they are satisfied and wak to their fullest capability.

GoodWorking Environment: It has to beacceptedby the organizations that highly talented
people make their own rules. They have to be provided with a demoaatic and a
stimulating work environment. The organizationa rules must be flexible enough to
provide them with freedom to carry out their job to their liking, as long as the taskis
achieved. Oppatunities shold also be povided tothe employees toachieve their personal
goals.

Reaognition of Merit: It is highly mativating for any personif his talent is recognized and
is suitably rewarded. One way is providing them with salary commensurate with their
performance, giving promations and incentives based on performance. Anotherway is by
providing them with challenging projects. It makes employee fed that he is consicered
important (a highly mativating factor) and gets the work donein an efficient manrer and
brings out the bstin theemployee.

Providing Learning Opportunities; Employees must be providedwith continuouslearning
oppatunities on and off work field through management development programmes and
distance learning programmes. This will aso benefit the organization in the form of highly
talentedworkforce.

Shieldingfrom High Work Pressue: If an organization has to make the most of the
available talent, they should be provided with adequate time to relax, so that they can
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distressthemslves. It is very important to provide themwith holidays and all-expenses
paid trips, so that they can come bad refreshedwith increased energy. Reaeation clubs,
entertain programmes, fun activities within the work areawill aso reduce the work life
stress of the employees and develop camaraderie amongthe workers and result in a good
working environment.

Hypeor Reality?

So how does your workplace stack up on the pradices that matter mog to creating an
enriching workplace? Are job stretch and mohlity, freedom and stmulation and
horizontal growth paths the exception or the rule at your employer? Are mentaing,
teaching and coaching rareor pervasive throughout your organization? Is diversity merely
an overused word in your company's communications or a red principle on which your
organization operatesevery day?

Targeted Talent Management

Most large organizationstalk about Talent Management as part of their strategy. It is a
crucial way of seauring, developing and mativating people with the right skills and
approaches to med bushessobjectives. But how many of our strategic goals are fully met
by our talented people?Too often, we find thatwe don't have the right peoplein place to
fill a gap when it appeas, or we simply can't keep hold of the individualswe want. Even
worse, talented people may simply not be operating at the levels we require. So what can
we do to ®ize thesemissed oppdunities?

A wide range of people processesoften take place without a clear relationship with the
ultimate am and culture of the busiress. Think about recruitment, performance
maregement and development - to whet extent are theseprocessesbased on a clea
analysis of thetalents and skills that people will need to operate at the next level? To what
extentdo you build people's capability and mativation to meet the neals of the busiressin
a few years time? It is vitaly important to build a clear definition of what eadh
organization really mean by talent. The add test is simple - do people with thesequalities
deliver thekinds of lusiness sucesswe are aiming for?

It is vitally important that individual aspirations and organizational goas are delivered
together. Too often, these are seen as unequal partners. However, organizations that
genuinely focus on understanding ead persan's natural talents tendto acdhieve corporate
suaess. We nedl to create different routes for people to progress and develop; othawise
we will only appeal to a narrow range of people. This approah requires an open mind,
tackling questionslike "How can we usethis persoris talents and energies?"' "How can we
organize our work differently?" or "Are we aiming for the wrong things?* But if such
issues ae genuinely addressed great things can be achieved.

"Alignmenty is anotherkey element of a sucessful Talent Strategy. When selecting or
developing people, most organizations focus on the skills, knowledge, experience and
behaviors required for the role. However, someorganizations are beginning to look at the
behaviors required to operate effectively in a particular team or culture. We nedl to
understand the relationship between people's motivations and the sortsof organizational
cultures in whch they will thrive.
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Talent Management should be about delivering busiress suaess through understanding
talent, and how it will achievethe speific goals of the organization. It is about ensuring
that we understand what blockages can spoil al our hard work. It is about operating
people processes that join together not only with ead othe, but with the busiresss goals.
And findly, it is also about understanding how to marege people for aignmentas well as
ability. If we adopttheseapproaches, not only will busiresssuaessfollow, but we should
also havefulfil led and effective people.

Talent Management: An Emerging Trend

Reseach suggests that companes that excd at talent maragement ensure interna
consistey and reinforcement of the pradices they employ to attract, select, develop,
evauate and retain talent. To marage the mostimportant assetamoreand morecompanes
today are taking a holistic approach to talent managementi from attracting and selecting
wisdy, to retaining and developing leaders, to helping employees transition out of the
compay.

Talent maregement is viewed as a strategic approech to managing human capital
throughout the career cycle: plannirg, developing, retaining and aayuiring your most
important asEts.

U Planning

U Developing

U Retaining

U Acquiri ng

Program for a Strategic Talent Management Planning

The following four stages in the credion of a strategic talent maregement program will
help develop the five areas. They operate as a cascade down the organization, from senior
maregement, totalent managers.

Strategy
Formulation

Action
Planning

Diagnosis

/

Developing Talent

Developing Taent, i.e. the Learning and Performance Improvementof high performes, is
an essentialpart of Talent Management. Firms can protect their humancapital from being
eroded by making knowledge, skills and capabilities more unique and valuable by a so
cdled make system & which comprises of comprehensive training, promadion-from
within, developmental performance appraisal process, and skill based pay. Although
everyone cannot become organizational superstars they can pushthe limits of what they
can accompish. Therefore, organizations which embeddevelopment into their very core
can attract more Taent, retain it longer and have better performance over thelongrun.
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Talent Retention

The gredest challenge facal today by organizations the world over is retainingtalented

employees intheorganization. A debate raging since many decades has ben as to whether
to retain themis moreimportant thanfinding a suaessorto the vacat position. Whilst the
argumentcontinues, organizations shouldfocus on the causes,consejuences and control
of employee turnower in an organization. By employee turnover, we mean that employees
of an organization cease to remain in the services of that organization and leave for
reasons best known tiém.

Talent Acquisition

Companes redlize thatif they can attrad and hire top talent, they will have a compettive

advantage. In essaice, companes are competingon the basis of their intellecual cepital.

Their ability to acquire top employees is critical due to the "war for talent,” in which
organizationsare always looking to lure the "best and the Iightest."

A simple way to help improve talent flow is to offer training on effedive interviewing
techniques When maregers are able to select more effedively, it lowers the probability of
makinga "bad hire." But talent flow is more than just reducing poor hiring decisions. It
also involves being able to attract top candidaes. These talentedindividualstendto have
several choices as to where they can work becausethey are in high demard. Knowing that
they can no longer rely on - nor desire - lifetime employment, these talented individuals
are seeking sonething else: ifetime employability.

Top candiddes are seeking out jobsthatwill provide themwith opportunitiesto learn and
grow. By enhancing their skills, cgpabilities and educaion, theseindividuals know that
they will be more marketable when they moveon to their next employer. (Rememtler, the
guestion today is not if an employee will leave, but when). These increased cgpabilities
help ensuretheir employability throughout their caree, thus giving them even more job
choices. For today's tlented candidag, lifetime employability is themanta.

Thus, providing challenging job assgnmentsand robustdevelopment programs that will
help an employee grow professonaly are critical for organizations to enhance thar
apped. One of the top elements impading candidaes' dedsions to join a firm is a
company's ability to provide fast carea growth and professonal development. Companes
with poortraining and development oppatunities ae at a severe disadantagein attracting
staremployees.

Talent Management: An Integrated M odel

Talentmaragement is a set of compeency-based HRM pradice aimed at getting the best
out of its high-value people and ensuring that right people are in place to do a particular
job. Smarter talent maragement leadsto better financial performance of the company. The
factorsinfluencing Talent ManagementStrategy are to be dealt in suchaway soasto fine
tune it in acordance with the conditions that a firm is faced with. The macro-level
variablesare theenvironmentl and theindusty fadors whilethe mico-level variables ae
the aganizational fadors.

A Tadent Managementprocess modelhas been developed,which outlinesthe sequence of
stepsto be followed in effectively implementing the talent maregement strategy. In
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addition to these, ways of aligning the HR practices of the organization with the talent
maregement initiatives have to be looked at. Thusit is seen that an Integrated Taent
Management approah by the organization, with the talent maragement strategies and
processesperfedly aligned with the various HR processes.The overal organizational
strategy, would help in getting the best out of the talent and in achieving its objectives.
The service and consuling areas of talent managementemerged are: Talent appredation,
Potential enharcement, Acquidtion of talent, Knowmedge managment. Grow Taent offers
services in all theaboveareas. Grow Talentd sfferings are based on the modelsdiscussd
aboveand follow aunique nethoddogy.

Talent appedation (TAPM)

TAPM services are focused on assessig the way individualslearn, think, relate to others,
and ad. TAPM is usedto evaluatethe cgpadties, compeencies and vaues of individuals
for assessment giotential for career development and secesson planning.

This is intricately linked to helping organizations map their cgpacity and compeency
requirements and then assessingalent to draw up individual development plans. The
talent profiling thusdonefor organizations helps them identify critical competerciesto be
developedand capacitiesto be enhanced in order to meset future busiressrequirementsand
adieveplans.

Potential enharcement (PETM)

Thefocus of PETM is to create learning experiences and solutions for individualsthat will
help convert their talent into compeence It also involves designing learning events and
processes thaénhance the potential ofindividuals.

Two intrinsic components oGrow Talent PETM are:

Capadty building modues - which focus onenhancing thefour capacities ofindividuals
Compeénce building modulesi which focus on speific areas like consuling skills,
problem solving, and service quality, strategic selling, process designing, interviewing
skills, et.

Acquigtion oftalent(ACTM)

Grow Tal e nappdvach to helpingorganizationsaauiretalentis bagd on:

Helping organizations define roles for spedfic leadership posiions based on ‘preferred
futures and strategy. ldentifying the compdencies required for each of these jobs.
Determining the levels of fundamentl cgpadties of learning, thinking, relating and ading
nealed to acquire thesecompeencies. Defining the valueswhich are needed to dispay the
desired behaviors. Identifying indviduals who would fit into these positions. Enable
organizations and individuals to establishmutualy acceptable contracts for employment
and lay thefoundation ofwin-win relationships

KnowledgeManagement

The domain of talent maragement includes culture-building and change management.
Knowledge maregement services are aimed at leveraging knowledge for performance by
creating an environment for shaing by building trust. The focus of knowledge
maregement is to conned people and technology to capture and harness the tacit
knowledge of the organization. By making trust the bandwidth of communication,
knowledge managementenhances shaing and thereby creates an apprapriate environment
for talent totranslateinto performance
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Opportunites for Improvement

Although organizations have made signifi cant progressraising awareness and attention to
talent maregementand implementingfoundaional programs, theseefforts have not led to
well-exeauted programs that are aligned with busiresspriorities. Organizationsstll lagin
their ability to integrate talent maragement programs and evaluate the return on their
talent investnents. The reasonsare many, including: Human Capital is not sufficiently
aligned with Business Strategy: Lack of Acoountabilty and Capability for Talent
Development: Inconsisent Exeaution and Integration of Talent Programs.

To overcome al these, organizations should incorporate certain  following
recommendations tocreate asophigicated elent maragementenvironment:

"HMust have meaningful descriptions of the cepabilities (skills, behaviors,
abilitiesand knowkdge) required thraughoutthe organization.

"HRelatethe skills andtapabilities to deadershiprole or ajob postion.

"HTalent maregementprocessesmustcreate a comprehensiveprofile tradk of their
talent.

"HWorking culture shoud beimproved and mairtained toretain takntin longrun.

"HMore certified training should be given to the employees to boost their
effectiveness andefficiency, used as a tool of mawation.

"HOrganization shouldidentify the crucial talent initiative and shouldknow which
talent maragement elements can have the greaest impad on the busiress and therefore
provide abetter basisfor prioritization and implementation.

With the increasing competition for highly skilled talent, creating an open and innovative
culture, aligned with what mattes mostto employees, will provide the organization with
the compditive edge necessay to achieve organizational goals. The best pradices critical
to retaining talent include providing career developmentoppatunities, leadership, trus-
based relationships with maregers, communication and feedbadk. If a climate
characterized by an open culture is creded, the groundwak set for an environment
consistent with what most employees want would be the resulk. Articulate this
employmentbrand in the form of an employee value propositon, thatis, what employees
in your organization get for what they give.

Conclusion

Globa firms today are facing the most pressng challenges diredly relaed to human
cgpita maregement which are due to ever changing characteristics of the environment:
enhanced globalization, evolving demographics, the need for more compeencies and
mativation. Global Blent Management isarelatively new approad towards maraging the
best possble human talent within an employment environment that is bewming
increasingly competitive. Companes like Wal-Mart that have championed integrated
processeslike suppgy chain maregementand have demonsteted the dramatic impad that
coordiration and integration can have on company0 s ccessand profitability.

A sucessful talent maregement process stats with the foundation built by suppy chain
maregement, Six Sigma, CRM, and adapts it to HR. Urortunatly, its stength and
integration are the primary roadblock within HR becaisegetting HR people to coordinate
their efforts is about as easy as herding cats. Highly demandng busiress environment
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makes it imperative for the organizations to build compeénce in the form of supeior
intelledual capital. It is agreed by aimostall CEOs of big companiesthat it is the human
resource - atalentedone - that can provide them compettivenessin thelong run. So it is
the duty of the HR department to nurture a brigade of talented workforce, which can win
them thewar in thebushess field.

As organizations continue to pursuehigh performance and improved resuts through TM
pradices, they are taking a holistic approach to talent maregemertd from attracting and
seleding wisdy, to retaining and developing leaders, to placing employees in posiionsof
greaest impact. The mandate is clear: for organizations to suced in todayd sapidly
changing and inaeasingly compettive marketplace intense focus mustbe applied to
aligning humancepital with corporate strategy and objectives. It stats with recruiting and
retaining talented people and continues by sudaining the knowledge and compegncies
aaossthe entire workforce. Talent maragement pradices can have a crucial impad on
socety as well. Meeting this organizational suppgy and demandrequires theright  Talent
DNA ¢ and supporting technology soluions. By implementing an effective talent
maregementstrategy, processesand analytics, organizationscan help ensure thattheright
people are in the right place at the right time, as well as organizational readinessfor the
future. Indedd, talent has to be spotted,carefully nurtured and mostimportantly preserved
in casethe companies asireto augment aganizational performance
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Role of HRIS in Improving Modern HR Operations

Akansha Chauhan’, Sanjeev Kr Sharma & Tarun Tyagi

Abstract

Therole of HR is becoming pivotal in the 21%' century. As organizationsface stiff market
and other externa pulls and pustes, the HR becomes vital source for mareging future
challenges. A strategic HRIS provides important information about humaresouices nesds
and cgpabilities; this information asssts the maragement team in establishing the
organizational misson and setting goals and objectives in mation. Consddering this

framewolk, this paper aims to study the use of HRIS in improving HR opeaations Paticularly, it
focuseson the need of HRIS in the performanceof HRM fundions at thelowest possible cost and

also a a fast rate, which poseincreased chalenges for HR professionas. Orgarizations have
started to automate these functions byintroducing HRIS techna ogy.

Keywords: Strategic HR Planning, Information Systems, HRIS Applications

I nformation Systems for Human Resaur ces M anagement

Informationis an essenital tool for managers in the retention, recruitment, utilization and
evauation of human resoucces in organizations. Since they supprt the goas and
objectives of the organization, informationsystems play an important role in planningand
maregement of humanresources. These systans will serve as an important personrel
administration operationa programs, including employee record keging, budget control,
compenstion, benefits maragement, and government reporting. A human resources
informationsystem(HRIS) s the integration of software, hardware, supportfunctionsand
system policies and procedures into an automatedprocess designed to support the
strategic and operational activities of the human resoures department and managrs
throughoutthe organizdion.

An HRIS database mantains an inventay of people, job skills, and posiions and its
systemdraws on theseinventaies for transadion processng, reporting, and tradking. The
HRIS provides a foundation for a set of anaytica tods that assst maregers in
establishing objectives and in evaluation the performarce of the organization's human
resouices programs. The well designed HRIS will serve as the main management tool for
aligning human resaurces department goal with long term planning goals.

Development of HRIS
HRISs are systemsusedto colled, record, and store, analyze, and retrieve data concerning
an organizatio n éusnanresources. The colledion of informationon aspects of work life
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as diverse as salary and payroll, compenstion, leave, acadents, superannuating and
employee benefits hasalways been part of the umanresouice maregerés function.

Executives

Executive
Information
Systems

Senior
Managers .
Decision Support
Systems

Middle

Managers Management Information
Systems

Workers
Transaction Processing Systems

In the early development of humanresource management, information systems,although
often accurate and comprehensive, were mainly usedfor administrative and operational

purposes. Forms were used to colled leave requests, workers compensaton and accident
data, and salary variation and syperannuation entitlemerts. During the 1970sand 1980s,
severa fadors radicaly changed attitudes towards humanresouice information systems.
Theincreasing compexity of payroll systemsin this period demarded more flexibility in,

and access to information system. In large organizations, centralized payroll processng
sedions began to be separated from other humanresouce functions. Some organizations
contraded their payroll responsbilities to externa payroll bureaus with greder
technolagicd expertise,and for reduced cost.

Nature and Benefits of HRIS

Modern humanresource information systems are comprehensive, accurate and accessble

systemsfor recrding employee and work data relevant to HRM, HR and organizational

plannirg. HRIS is the system usedto aayuire, store, manipulate, analyze, retrieve and
distribute pertinent information regarding an organizatio n éiusnanresouces. Its purpose
is to facilitate, or support, straight, tacticd and operational dedsion making, to avoid
litigation, to evaluate programs, policies, or pradice and daily operations Spedfic benefits

of suchsystemsinclude:

i. Improwed plannng and program development using dedsion supportsoftware. Faster
information pre@essng and improved responseitmes

ii. Deaeased administrative and HR costs

iii. Acauracy of informaton

iv. Enhanced Conmunication at all levels. Not all systemsfulfill al these requirements,
nor is sucha compete system suitable for al organizations.Essetially however all HRIS
contain infeamation on:

1 Employees
7 Jobsand wak conditions
1 Positions
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1 HR events (e.g. recruitment. training and development, performarce appraisals,
and teminations).

Compehensive and integrated HRIS can be usedwidely -in administrative, operational
and strategic fields by HR and othermanagers. On the operationa level HRIS data can be
usedto identify potentialinternal applicants for job vacancies, saying external recruitment
costsand assuringemployees of career oppatunities. Strategically, suchinformation may
be usedto gauge the effectiveness of current recruitment or promaional systems,their
costsand/ or benefits, and enable subsegant changes of diredion in line with proposd
organizational strategies.

HRIS enablesthe humanresouce department to makea moreadive role in organizational
plannirg. Camputeization will makeforecasting moretimdy, cost effedive, and efficient.
Integration and storage in a single databeseall of the humanresources information.HRIS
will acceerate the processof compaing costsand benefits of humanresources activities..
An effedive HRIS will fadlitate the east storage and retrieval of humanresources records
that are very vital for operations. Human resources information systems(HRIS) can play
an important part in acmmpay6é $1R function. After al, we live, work and play in the
information age. Implementing an effective HRIS can be sure-fire for HR to stay on the
cutting edge inits kid todeliver mare effedive and streamlined ®rvice.

HRIS can assst humanresouices in numeous ways, but particularly in their day-to-day
duties by streamlining workflow processesthrough control processes,system interfaces
and database validation. One of the most common HR gripes is being bombaded with
mundanee-mail and administrative work that takes away from the adual practice of
Uvalking the flooré For instance, a HRIS can automaticdly route e-mails to a generic
mailbox that anyonein HR might open up and see what processng and transations have
been going on. For those e-mails that need approval it can usethe information structure
within the HR database to work out which person works in which division, who has
approved it initially and who toforward that approval to the rext peson.

In this instance a database can also maintainall the rules, soif the e-mail is not aded on
for several days, the HRIS thenescdates the issue and goes to the next in charge or works
out what it needs to do, which in turn reduces paper flow. When a new employee comes
on board, for instance, the HRIS creates e-mails that need to be generated so that seaurity
knows about the new employeg switchloard is notified and the legal department is
advisedaboutif there are any comgiance or registration issues.

With continued technolagical breakthroughs HRIS systems are becoming increasingly
advanced. Oneof the most core HRIS functionsis intranet HR self-service Some larger
companes use their intranet today for online appraisds, caeer maragement, sentiment
surnweys, training registrations and publishing people related company information, HRIS
can aso integrate with desktop applicaionsincludinge-mail, word documentmerges and
schedulesvia triggered actionswithin the HRIS, so that events and adions are monitored,
documentsgenerated, appointmentsbooked and chedked and emails prepared and sent
(onlineanalytica processing databases), real time systems, veb GUI6 and scanned data.
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